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PHYSICAL SCIFNCES 


NEODYMIUM PENTAPHOSPHATE LASER DESCRIBED 
Shanghai JIGUANG [LASER JOURNAL) in Chinese No 12, Dec 79 pp 16-19 


[Article by He Hudijuan [0149 1979 1221), Lu Guoxian [7120 0948 6343), 
Zhao Meicun [6592 2734 2625] and Zhao Longxing [t392 7127 52861), Shang- 
hai Institute of Optics and Precision Instruments, Chinese Academy of 
Sciences: "A Neodymium Pentaphogphate Laser") 


[Text] 1. Introduction 


Crystals of NdP'50i4 and simiiar compounds have an nd?* concentracion as 
high as 4 x 10° cm”, 30 times as high as the common l-percent Nd-doped 
YAG, but with a very small quenching effect, s» that with only a very 
small sample it is possible to obtain relatively large laser gain, which 
is extremely beneficial for component miniaturization. But not only can 
such a laser replace low-power Nd:YAG lasers in many applications, in 
addition because it has a narrow spectral width, good mode characteris- 
tics and small beam divergence angles it can be used to solve the problem 
of the limitations on most semiconductor laser devices resulting from de- 
ficiencies in these respects. For example, because an NdP,O), laser has 
a high optical coupling efficiency and low absorption and scattering 
los-es, it is suitable as a light source for optical fiber communica- 
tions systems. in developmental terms, such lasers rightly have an 
extensive future in integrated optics for milliwatt-range and several 
dozen-milliwatt range communications systems for space flight, and as a 
light source for optical computer logic. For this reason, they are 
attracting a certain amount of interest, and have inevitably become one 
direction of optoelectronics development. 


Many of our sister units are already organizing the production of crys- 
tals of these compounds, and we have used NdP<0), crystals grown by the 
Institute of Crystals, Shandong University, as working medium samp.es for 
our initial implementation of a pulsed, dye las »r-pumped, single-mode 
NdP.<O)}, laser operating at room temperature. 














\oparatlue aha techniques 


A. Experimental Apparatus (see Figure 1) 


Figure 1. NdPeO), laser experimental apparatus 
Kev 
lL. Dye laser pumped by straight-tube xenon Lamp 
2, 4. 0.58-micron 45° totally reflective mirrors 
3, Field stop (20 mm diameter) 
5. Pumping radiation focusing lens, f © 10 cm 
6. Parallel=-plate activity 
j. NdP«O), crystal 
8, ncave cavity plate 
9. Removable 1.05-micron 45° totally reflecting mirror 
10. 1.05-micron narrow-band interference filter plate and colored 


glass plate for filtering 0.58-micron radiation 
ll. High-current photoelectric tube (GD-44) or photomultiplier (GDB-28) 
12. Pulse oscilloscope (SS-212) 
13. Internally focused parallel phototube 


The characteristics of the rhodamine 6G dve laser pumped by a straight- 
tube neon pulse lamp with single prism tuning are: wavelength 0.58 microns, 
spectral halfwidth “™ 40 angstroms, 1 pulse per second, pulse half- 
intensity width ~1 microsecond, divergence angle “3 milliradians. 


After passing through a field stop and two 45° completely reflecting 
mirrors, the pumping radiation is concentrated by a focusing lens on the 
NdP<O,;,4 crystal. The 1.05-micron laser radiation passes through a 45° 
completely reflecting mirror and a filter plate, and is detected by a 
high-current photoelectric tube or photomultiplier and displayed on an 
oscilloscope. 


In order to obtain single-mode low-threshold operation and take into 
account the requirements of adjustment precision, we used a quasi- 
semiresonant cavity in which a crystal plate with a thickness of 1.1 

mm after polishing was cewented to the flat cavity plate with high- 
elasticity cement so that it transmitted along the b axis. The flat 
cavity plate 1.05-micron reflectivity was r, = 99.3 percent, the 0.58 
micron transmittance was T; = 70 percent, the concave cavity radius of 
curvatuve was 9 = 60 mm, and the 1.05 micron transmittance was 1.5 per- 
cent. The cavity length and lens position were adjustable. 














8. Experimental Procedure 


The experiment was divided into three parts, Firet we used an internally 
focused parallel p'wtotube to aline the cavity, after which we pumped |: 
0,58-micron laser radiation and adjusted the two reflecting mirrors 

the focusing lens so that the incident radietion beam was lined up with 
the cavity axis. With strong optical pumping, there was laser oscilla- 
tion, and the cavity adjustment precision requirements were not high; 
but to achieve single-mode low threshold operation the cavity adjust- 
ment precision requirements were high. In order to distinguish the 1,05- 
micron laser output, we first used the fairly great pulse width differ- 
ence between 1,.05-micron fluorescence and laser Light to distinguish 
fluorescence from the laser region, after which we placed a monochromator 
in place and distinguished the 0.58-micron pumping radiation from the 
1,05-micron laser radiation. We were also able to lengthen the cavity 
80 as to change it from a metastable semiresonant cavity to an unstable 
cavity, in order to distinguish 0.58-micron pumping radiation from 1,05 
micron laser radiation. In most cases the laser pulse energy was deter- 
mined with a carbon calorimeter but these can only record at the milli- 
joule level, while the radiation in our cevice generally had radiation 
on the microjoule or tens of microjoules level, so that the calorimeter 
which would not work properly. After comparing and testing several 
methods, we ultimately used a high-current photoelectric tube | inear- 
conversion-region pulse integral method for the weak energy determina- 
tions. The characteristic of this method is that it is easy to aline 
the optical path, and when electromagnetic interference from the sur- 
roundings is small the determination accuracy is high. It is possible 
to determine levels below the microjoule level: it is only necessary to 
change the high-current photoelectric tube's anode voltage to determine 
the pulse shape, so that operation is rather convenient. 


3. Experimental Results and Comparison with Theoretical Calculations 


A. With the cavity length at d = 50.8 mm and with the distance between 
the focusing lens and the crystal suitably adjusted, the 1.05 micron 
output radiation had a pulse shape as in Figure 2 [mot reproduced). Here 
a is the laser relaxation pulse for relatively strong optical pumping, 
consisting of a main pulse and several small pulses, with the relaxation 
oscillation attention time equal roughly to 2 microseconds. Part b shows 
the development of a single laser pulse after the optical pumping had 
been suitably decreased in intensity; the pulse half-intensity width is 
approximately 140 ns. 


B. With the cavity length equal to 59 mm and the distance between the 

focusing lens and the crystal equal to 126 mm, he laser multimode out- 
put energy was determined by high-current integration using a calibrated 
photoelectric tube. The opticai energy conversion efficiency characteris- 
tic is shown in Figure 3, The solid line represents measurements at the 
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Figure 3. Optical energy conversion relationships 


Key: 1. Output, mJ (1.05 microns) a. Two-ended output 
2. Input, mJ (0.58 microns) b. One-ended output (actual) 


concave cavity plate output end, while the broken line represents a cal- 
culated value for the flat cavity plate end with 0.5 percent coupling. 
The pumping radiation energy is the energy which passes through the 
flat cavity plate and is incident onthe crystcl, determined with a 
sensitive carbon calorimeter; the radiant energy conversion slant effi- 
ciency is about 10 perce.t and the quantum conversion efficiency is 
about 18 percent, which agrees with the results of H.P. Weber et al.! 


C. With a cavity length of 39 mm and a distance of 122.5 mm between 
the focusing lens and the crystal, the near-field pattern for the TEMo, 
mode, whose vibration mode spot dimensions are the largest, is shown 
in Figure 4 [not reproduced]. At the laser output end, an infrared 
bianyiangji was used to receive the display directly. 


D. As the output lens reflectivity r» was changed, we determined the 
corresponding basic mode resonance threshold, and used the threshold 
value curve @# ln(r)r>) to obtain the real cavity noncoupled loss rate 
(including crystal resonance losses and nonresonance losses), which was 
equal to about 2.3 percent (see Figure 5). Here the + marks are the 
actual measured values and the ° marks indicate calculated theoretical 
values for model for the complete spatial coincidence of the pumping 
radiation and basic mode. The calculation formula was 


w® = (/n) aay?! ™ 


In formula (1), wois the diameter of the light spot where the basic mode 
is incident on the crystal Where the crystal thickness is much smaller than 
the cavity length, the effect of micro weak points on crystal thickness 
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Figure 5. Threshold ln(r)t»)) relationship 


can be ignored); 4 is the resonant wavelength, d is the geometric Length 
of the cavity, and o is the radius of curvature of the concave cavity 
plate. 


When the pumping radiation pulse width is much smaller than the Nd * 
flourescence lifetime, the surface density of the laser pulse resonance 
threshold 


. ’ [3] 
E.,, ™ heLox 10 72) a oFn (2) 


where 


Le is the laser loss rate in round trip through the real cavity, 

Me is the pumping wavelength, 

a is the absorptivity of the working sample for the pumping radiation, 
F is the percentage of Nd°* particles in the 4F3 2 laser state, 


3 


is the conversion efficiency for pumping into the 4F 3/2 state, 


is the Nd°’* stimulated emission cross section at 1.05 microns, 


Qa 


h is Planck's constant, and 


c is the speed of light. 


The theoretical values calculated from equations (1) and (2) are shown 
together with the actual values in Table 1, from which it can be seen 
that the two are in relatively good agreement in similar modes and with- 
in the limits of experimental error. 














lable 1. Caleulated and Actual Threshold Energy Values 
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4, Conclustons 


A. The relatively good agreement between the actual and theoretica! 
values for the threshold energy in basic mode operation confirma the 
workability of the simple computational model for longitudinal pumping; 
when experimental precision and experimental error have not been greatiy 
improved, it is not necessary cto use a more precise computational model. 
The experimental measurements show that the cavity's noncoupled losses 
reached 2,3 percent, which indicates that provided that the optical 
quality of the crystals is further improved, vacuum coating improves 

the reflectivity, and the cavity plate adjustment accuracy is improved, 
an even lower threshold resonance energy can be expected. 


B. By suitably controlling the optical pumping energy we can conveniently 
effect single-pulse operation. If we suita> + the cavity parameters 
(such as length, loss and the like), we can i pect within a certain pulse 
width range to obtain adjustable pulse wid: eingle laser pulses without 

Q switching. 


B1LBL iOGRAPHY 
a. APPL. PHYS. LETT., 22, 534 (1973). 
2. APPL. OPT., 5, 1557 (1966). 


3. J. APPL. PHYS., 46, 1194 (1975). 
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PHYSICAL SCIENCES 


"PRUNING PRODUCES NANOSECOND PULSE TRAINS 
Shanghai JIGUANG [LASER JOURNAL) in Chinese No 12, Dec 79 pp 34-35 


[Article by Li Qun [4539 50286), Cui Junwen [1508 0193 2429], Zheng Yuxnia 
[6774 3768 7209) and Hui Lingkai [1920 0109 0418), Shanghai Institute of 
Optics and Precision instruments: ‘Obtaining Nanosecond Pulse Trains by 
Intracavity Pulse Pruning") 


[Excerpt] 1. Experimental Apparatus and Principles 


The experimental apparatus for obtaining a nanosecond pulse train by 
intracavity pulse pruning is shown in Figure 1. M; is a completely 
reflective mirror, Mp is a partially reflective mirror (R = 70 percent), 
and G is the working medium, consisting of a 420 x 12 xx neodymium glass 
rod whose ends are angled at 2°. D is a polarizer which uses a Gelan 
[phonetic] priem and car pass only light polarized in the P; state. 

PC, and PC» are Pockels cells, with PC; using a KDP crystal working when 
the voltage is removed; PC» uses a KD*P crystal and operates when the 
voltage is applied; the voltage application time t, is strictly deter- 
mined by a short circuit cable at the end of PC». In this experiment 

tg was about 6 ns. The two crystals were both cylindrical with annular 





Figure 1. Dia,rem of experimental apparatus 


Key: a. Oscilloscope 








electrodes, The switches removing and applying the voltage to PL, and 
PC, both used Light=triggered spherical gape. The | ight-triggered 
aspherical gap source was an ordinary Q-<aewitched laser, and the spherica 
gap rise time was about 0.5 ne. The breakdown time delay between the 
two spherica, gaps ty is effected by an optical circuit delay or by 
cable delay or by changing the filter plates at the front of the two 
spherical cavities; the adjustment is convenient and reliable. in orde: 
to explain the basic principles of intracavity pulee pruning a6 a method 
of obtaining nanosecond pulse trains, we divide the cavity into two 
parts (see Figure 1); the section between M) and K is ft», and the time 
required for light to propagate within ‘» ie t) = 2 &9/C; the space 
between K ami M, is 1,, and the time required for light to propagate 
across 1; is t; = 21,/C. We firet discuss “pruning,” then the train 
output. If the cavity contained only Pockels cell PC,, it would be an 
ordinary Q-ewitched cavity. If the polarization state of its output 
pulse is P; and if component D only permite P)-polarized light to pass, 
once PC; is open, for a — . ta if half wave voltage is supplied to 
PCo, during that time ¢ he half wave voltage is applied, all the 
radiation which has pas oth AA PC» once will be converted from the 
Original P,; state to Po, while that in the Py state will passe through 
priem D from right to left and be lost through ite side. Thus intra- 
cavity spatial pruning is effected. 


The pruned-away part is equal to the light which propagated in the 
cavity during time t,, while the remainder includes 30 percent light 
which propagated out of the cavity from the end plate, and 70 percent 
light which is equivalent to an injected seed pulse that recycles 
through the cavity, is amplified by the laser working substance, cy: ies 
through again and thus produces a train output. The cyclic feedback is 
a positive feedback process, and accordingly we call th‘s oscillator a 
regenerative osciliator. The train of pulses is obtained by intra- 
cavity posestention, state conversion, and accordingly it is also called 
an inversion cavity: ° 


The period «. of the series is determined by the cavity length § = f)+i» . 
The width of each pulse in the train can be strictly determined by adjust- 
ing the relationship of the time parameters «., +; and t,. When we 
select different parameters there can be four different pruning methods. 
(1) When t, >> te, the width of every pulse in the output train is ft». 
(2) When tT, <tp<t., the width of each pulse is t.-t (3) When 
T2<tg<ti» the width of every pulse is 1)-* (4) when tg<to» we get 

two series of pulses of different width. Be last type if not needed. 


In case (1), because of limitations on the dimensions of the cavity 
components there is no way to make +» very small. We are interested in 
cases (2) and (3). 


~O 

















2. Experimental Results and Discussion 


Experience has confirmed that thie new type of technique is effective. 
Using the experimental apparatus of Figure 1, we obtained 3 ne pulse 

trains as shown in Figure 2b [not reproduced), Figure 2a [not repro- 
duced) is a photograph of Q-awitched laser action obtained when voltage 
was not applied to ceil PC) (a model 519 oscilloscope was used). 

Figure 2b shows 4 nanoseccond pulse train observed when PC) was in ope- 
ration, with 4 period of t. * 12.6 ne; the pulse width (half of maximum 
width) is t; at, = 10.5 = 6+ 4.5 ne. Experiments aleo demonstrated 

that when the values of t. and *, (or t) and t,) gradually approach each 
other, the width of each pulse if the train ® narrower, 46 shown 

in Figure 3 [not reproduced); if the distance between M, and K is changed 
so that t. = 8.5 ne, we obtain a pulse width of t. = tg = 8.5 = 6 = 2.5 ne. 
We should point out that the pulse narrowing is Limited by the spherical 
gap and the rise time of PC). As described in the previous section, it 

is easy to control the pruning time ty; the experimental results are 

shown in Figure 4 (not reproduced]. tn Figure 4, the smooth section at 
the left of the trace is a Q-switched pulse, and the first pulse section 
is a pruned seed pulse; the subsequent pulses are regenerative oscillations 
of the first pulse. 


This technique can be used extensively in Nd glass lasers and laser-pumped 
dye lasers, Nd:YAG lasers and CO» and chemical lasers. 


By using this technique and also letting into the cavity a saturated 
absorption dye to compress the pulses, we can obtain 4 supershort pulse 
train. 


8480 
CSO: 6111/1286B 


10 














PHYSICAL SCIENCES 


MAGNETOOPTIC ISOLATOR DESCRI SED 


Shanghai JIGUANG [LASER JOURNAL) in Chinese No 12, Dec 79 pp 36-39 


[Article by Lin Lihuang [2651 4539 3552], Zhao Qingchun [6392 1987 2504) 
and Kang Yuying (1660 3768 5391), Shanghai Inetitute of Precision Inetru- 
ments, Chinese Academy of Sciences: "A Magnetooptic Isolator with 60-mm 
Aperture" | 


{Text} 1. Introduction 


In research aimed at developing singile-beam and 6-beam high-power laser 
systems for laser heating of plasma, we have developed electrooptica! 
switches and Feinie'erling [phonetic] isolators for the laser system so 
as to control reverse generation effectively. By further increasing the 
laser output aperture and using a plate-type laser as the final-stage 
amplifier, we developed a magnetooptic isolator for the LGJ-III 6-beam 
high-energy laser apparatus. This article describes the design approach 
and measurement results for a 60-mm aperture magnetooptic isolator. 


The basic structure of an isolator using the gugnetooptic effect is shown 
in Figure 1. in the figure, the magne ically controlled rotatory glass 
is designed as a right-angled body of rotation with a wire coil which 
passes a fixed current and produces a stable magnetic field. This sec- 
tion is called the optical rotator and ia designated FR. The polarizing 
lens P> has its transmission axis at a 45° clockwise angle to the trans- 
Mission axis of polarizer P,. For linearly polarized light of a single 
wavelength 1, we can adjust 6 = 45°, then as the light beam passes from 

A to D following the direction of the magnetic field chrough the isolator, 
the light passing through rotator FR has a polarization direction y» which 
corresponds to the tranemission axis of polarizer P,, so that the light 
can pass through P> toward the ‘eht, while for the light which passes 
through the isolator from right to left), after it passes through FR, che 
polarization direction vy» is rotated clockwise rough 45° and becomes 
vy. Accordingiy, v; and vy; are perpendicular, aod polarizer P, now 
blocks vy, 80 that it cannot continue toward the left. Thus, a single- 
direction isolator (or a single-direction light passage) is formed. if 

















this single-direction is placed in a suitable position in the light path 
of the laser system, it can effectively prevent harm to the system's 
optical parte from reverse lasing and can suppress optical coupling in 
the laser amplifier. 





Figure 1. Principle of operation of magnetooptic isolator 


Key: 

a. Incident radiation passing through isolator from A to D along optical 
axis 

b. Incident radiation propagating from D to A along optical axis blocked 
by isolator 

FR Rotator 


H.V Strong current source 
P,, Pp Polarizers 
Vi» Vo» Vg Directions of polarization 


2. Selection an! Testing of the Various Isolator Components 
A. Establishment and Measurement of the Strong-Pulse Magnetic Field 


In order to rotate the polarization plane in a relatively short piece of 
magnetooptic glass (about 23 cm long), in which the Verdet constant V is 
not too great, through 45°, the value of B must be on the order of several 
tens of thousands of gauss. It is rather hard to maintain a strong megne- 
tic field for a long time. However, in practice the periods in which 
magnetic fields are used in laser system isolators nee“ cnly be on the 
order of milliseconds (a time period similar to that required to trigger 
a xenon lamp), and accordingly a simple pulse magnetic field design may 
be used. The isolator's requirements regarding the magnetic field are: 
(1) that inthe vicinity of the magnetooptic glass the field strength mus. 
be radially uniform, and (2) that during the time that the xenon bulb is 
acting on the laser rod, the magnetic field strength must be constant. 


12 











The spatial uniformity of the magnetic field is achieved by designing a 
suitably long spiral tube. Since the value of 60 mm for the Light aper- 
ture was already established, the length of the winddug tube accordingly 
had to be about 180 mm, As shown in Figure 2, we used enamel-ineulate: 
wire 2.44 mm in diameter wound tightly on an 80=-mm outside diameter wii: 
ing tube to make 3 layers, a total of 209 turne. 











Figure ®. Structure of Faraday rotator 


Key: 1. winding 
2. winding support 
3. magnetooptic glase 


We used a CTS direct current gaussmeter to determine the magnetic field 
distribution inside the soil with the winding carrying a steady, constant 
direct current. The CT5 gaussmeter is based on the Hall effect and is 
accurate to within 5 percent. Figure 3} shows magnetic field strength 
distribution curves, with the hatched area in Figure 3a indicating the 


magnetic field strength within the cylinder in the area when 2 « a, 25 om 
>: , 
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Figure 3. Field distribution inside winding tube (input current 0.5 A) 


Key: a. Axial distribution at x = ¢ cross section on Figure 2. (1) and 


o 


at the x = : + 25 mm cross section (2). 


b. Axial distribution along the x axis as shown in Figure 2. 














Time uniformity of the magnetic field was achieved by designing a pulse 
discharge circuit. In a spiral tube euch as shown in Figure 1, at any 
point Q along the longitudinal axis of the tube the magnetic field strength 
ie approximately" 


a i! d-@ 
Biz) ray gare =s) 
r 
+ onl sa 
and where x * ‘, B(x) has a maximum value 


d tio Ni 
a5) (arty htt (3) 

where vo is the magnetic permeability of free space, N is the number of 

turns in the winding, i is the current in the winding, d is the length 

of the winding and r is the effective radius of the winding. 


In order to obtain a stable constant current pulse of the specified 
duration, we used an artificial line as shown in Figure 4 as an energy 
storage device. We used a high-power fast electronic switch, such as 

a xenon lamp or discharge gap, to pass the s ored energy through the 
rotator winding to produce an instantaneous discharge. By using a suit- 
able LoCo network we could obtain a steady magnetic field of a given 
time width. 


Figure 5 [mot reproduced] shows the time shape of the current in the dis- 
charge circuit sampled through a noninductive resistor R and traced on an 
oscilloscope. The flat top of the pulse is about 1.2 ms broad, approxi- 
mately the same as the light emission time of a xenon bulb triggering a 
neodymium glass working medium. Because the electrical resistance Ro of 
the discharge switch and the winding inductance L were not completely 
matched to the LoCo network, the discharge current pulse still shows 

some bounceback, but this did not effect the application of the isolator. 
Experimental measurements showed that when a xenon lamp was used as the 
discharge switch, the maximum current intensity was less than when a spark 
gap was used; the ratio between the two was approximately 1, amp! ! gap = 
1.5. 





B. The Magnetooptic Glass and Polarizing Lens 


The general principle of selecting magnetooptic glass is that the light 
absorption should be low (for the 1.06 micron working wavelength), the 
optical uniformity good, residual birefringence low, and the optical 
damage threshold high. Particularly when it is used in high power laser 
systems, in order to avoid breaking down of the strong light beam and 
self-focusing damage, one hopes to select a material which has a low non- 
linear refractive n> and a high Verdet constant V, i.e. V/n should be 
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Figure 4, Discharge circuit for magnetooptic isolator winding. 


Key: 

l. Power source Co = 420 microfarads; 

2. [illegible] Lo = 290 microhenries 

3. To oscilloscope L = 1,672 millihenries (rotator winding) 
= discharge switch (about 0.5 ohms when 


using xenon lamp) 
R ® Noninductive resistor (1.144 x 107° ohms) 


large. Thus, for a given magnetic field strength, we can decrease the 
length of the magnetooptic glass and achieve a relatively good effect. 


The parameters of certain magnetooptic glasses are given in Table l. 

Of these, the cerium-containing silicate CG glass showed a rather higher 
V/n> value than the commonly used ZF, and ZF7 glasses. In this experi- 
ment we still used a 50-mm 7F,¢ glass as the rotary medium. 


Table 1. Verdet Constant and Nonlinear Refractive Index nN, for several 





























glasses 
m/e) 
RAVE | ; ny(ewu) x 1014 
L Veen aA | Vs tu | ~~ 
mi cu | -0.12% | -0.03 22 
3 | up| 0.04 | 0.017 75 
fad ZF; 0.061 0.025 9 
Key: . Glass type 


l 
2. Verdet constant (fen/oersted-cm) 
3. Domestically produced 


The polarizer used in the isolat: ust both resist damage from strong 
laser light and have a high exti ‘ion capability. Accordingly, we used 
a multilayered dielectric film 7 izer plate, each layer of which had 
an extinction ratio of about 10 
plates into a polarizer. 





the experiment we combined two 











3. Selection of the Optimal Operating Point for the isolator and Deter- 
mination of the Extinction Ratio 


One of the most important quality indicators of the isolator is the 
extinction ratio, which is defined as the ratio at a given incident 
light intensity Io (W/em*) of the light intensity Ig,, transmitted by 
the isolator in its maximum transmissivity state to the light inten- 
sity Iay, which it transmits in its maximum isolation state, 1t.e. 


n= (tes) / (=p) ~ Ieas/Loiao 


In reality, this is the ratio of the transmitted intensities for diffeie ¢t 
transmission directions when VBl = 45° (where 1 is the length of the rotary 
glass, as shown in Figure 1). Accordingly, the working state at 6 = 45° 

is the optimal operating state for the isolator. 


In our experiment, in order to decrease the angular discrepancy between 
the polarizer and the analyzer, we simply used a combination of polariz- 
ing units simultaneously as polarizer and analyzer to determine the work- 
ing voltage of the rotator and the extinction ratio of the isolator. 


The experiment apparatus is shown in Figure 6. The isolator is placed 
directly in the light path of the laser system. Linearly polarized light 
Vv; incident on the isolator from left to right passes through semireflec- 
tive mirror S and half of it enters the isolator. Polarizer P; is 
placed in the position where v,; has the maximum transmission. After 

this beam passes through FR, the polarization plane is rotated through 
an angle 6. After reflection through M it is again rotated through 6°. 
When it reaches P,, the polarization direction of v3 has been rotated 
through 26° relative to v,;. If the current intensity i flowing 

through the winding of FR is such that 6 = 45°, then v3 will be at an 
angle of 90° relative to v,, and accordingly polarizer P, will become 
opaque to v3. At this point the reading on card C, will be at a minimum. 
In this way we can find the optimal operating point. 








Figure 6. Direct measurement of extinction ratio in light path. 


Key: CC), Co. Cards FR Rotator 

M Movable totally reflecting P Multilayer dielectric film poiarizer 
mirror (Po and P; not shown in drawing) 

S Semireflective mirror V¥),V2,V¥3 direction of polarization 


1. Incident radiation 2. To Po and amplifier 3. Movable mirror 
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For convenience, in practice we used an artificial storage line's 
working voltage as a standard for changes in the extinction ratio of 
the isolator. A measurement curve is given in Figure 7, 





, a a a os rt) _ 2 


Figure 7. Extinction ratio as index of voltage (using measurement method 
of Figure 6, ZF, 50 mm long) 


Key: 1. Extinction ratio 2. Working voltage (V) 


We find from the curve in Figure 7 that at the optimum operating 
voltage Uys. (approximately 3,900 V), the extinction ratio is n>5 x 10°. 


The corresponding current intensity (found by oscillograph) is 12272 100 A. 
Substituting into equation (3) we obtain 


B S) & 3,121 (weber/m2) = 3.121 x 10" (gauss). 
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APPLIED SCIENCES 


NEW METEOROLOGICAL OBSERVATION TOWER SOARS MORE THAN 1000 FEET INTO THE AIR 
Beijing GUANGMING RIBAO in Chinese 28 Jul 80 p 2 
[Article: "Sketch of Special Meteorological Tower") 


[Text) The 325-meter-high special meteorological tower erected by the Acad- 
emy of Sciences’ Institute of Atmospheric Physics in 1979 is now operational. 
The tower has 15 levels on which are instruments to measure wind velocity, 
wind direction, temperature, turbulence, etc. The signals are transmitted 
via cable into a data processing system and are automatically recorded, 
sampled and processed by computer. The tower's equipment is all Chinese 
made and in the year that it has been in use, all technical quotas have 

met plan specifications. 


The completion of this specialized meteorological tower makes possible 
studies of atmospheric boundary layer physics and weather forecasting. The 
tower will also play an important role in the capital's environmental pro- 
tection effort. 





The data recording and pro- 
cessing system for the tower. 





The 325-meter-high special 
meteorological tower. 
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TRACES OF ANCIENT EARTHQUAKES POUND IN NINGXIA 
OWO50120 Beijing XINHUA in English 1223 GMT 4 Aug 80 


(Text) Beijing, August 4 (XINHUA)--Sites which show evidence of earth- 
quakes that occurred 500,000 years ago (in the middle Pleistocene Epoch 
of the Quaternary Period) have become the scene of intensive research by 
scientists of the Institute of Geology of the National Bureau of Seis- 
mology. 


Traces of ancient earthquakes in Zhongning County, Ningxia Hui Autonomous 
Region, were unearthed by the local people while working on a water con- 
eervancy project in 1978. The discovery of these traces provides rich 
material for palaeoseismologists. 


Palaeoseismology, a new branch of science, studies prehistoric earth- 
quakes and uses the data along with the geological, geomorphological 
and other scientific materials to forecast earthquakes, earthquake 
intensity and geological hazards. 


The builders of the water conservancy project found some ancient animal 
fossils which they referred to the Institute of Vertebrate Palaeontology 
and Palaeoanthropology of the Chinese Academy of Sciences. The insti- 
tute sent personnel to Zhongning County, who took photos of the Quaternary 
deposits and passed them on to the Institute of Geology of the National 
Bureau of Seismology. After tield investigations, geologists confirmed 
that these were traces of ancient earthquakes. A more detailed and 
extensive study has been going on sire ‘-ril. 


Because of the uplift of the earth's crust and the deepening of the river 
bed, the ancient course of the Yellow River is now dozens of metres higher. 
The stratigraphic cislocation and ground deformation caused by earthquakes 
that occurred 500,000 years ago are well-preserved. From the strati- 
graphic profile along the channel cut through a tilly area 7 kilometres 
in length, the displacements along the faults, the folding and deforma- 
tion of sediment, the network-like ejected sand and soil and the ancient 
rock slides can be seen distinctly. They provide valuable material for 
seismic research and help correct a number of past wrong judgments. 











Ningxia eituated in the northern part of the north-south seiemic belt 
in central China, was hietorically an active zone. It is known that an 
earthquake occurred in Lingzhou in A.D. 849, in the Zhenguan Period of 


the Tang dynasty (618-907). But very little about earthquakes in this 
zone was ever recorded. 
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HAINAN PREHISTORIC SEA LEVEL--Guangzhou, 27 Jul--Chinese scientists have 
found an ancient eroded site 100 meters above sea level on Hainan Island 
that supports the hypothesis that land masses have risen and sea levels 
have lowered over the course of geophysical history. This is the first 
discovery of ite kind in China. Analysis indicated that the granite 
rocks at the site, which covers 1 square kilometer, were formed in the 
Mesozoic Era, 82.5 million years ago, and that the site was still a sea- 
shore 1 million years ago. Scientists said the discovery of the sea- 
eroded site has important implications for the study of the variations 
of sea levels since ancient times, and for study of morphology of South 
China Sea coasts and the Quaternary geological period. [Text] [(0W290933 
Beijing XINHUA in English 0246 GMT 27 Jul 80 OW) 


CSO: 4020 
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INDIRUBIN USED TO TREAT CHRONIC GRANULAR CELL LEUKEMIA 
Beijing GUANGMING RIBAO in Chinese 22 Jun 80 p 2 


[Text] Through nearly 20 years of efforts, Chinese pharmacologists, 
cooperating closely with one another and practicing integration of Chinese 
traditional and Western drugs, have extracted the new drug indirubin used 
to treat chronic granular cell leukemia from the Chinese traditional 
prepared drug Pilula Angelica sinensis, Phragmites communis. They have 
also used chemical methods to synthesize indirubin. This research work 
has provided experience of using modern scientific techniques to organize 
and improve traditional medicine and pharmacology of the fatherland. 


Since 1958, scientists of the Institute of Hematology, Chinese Academy of 
Sciences, have used Pilula Angelica, Phragmites to treat victims of chronic 
granular cell leukemia and obtained some results. In 1974, the Institute 

of Hematology and Chengdu College of Chinese Traditional Medicine carried 

out joint experimental research on eight different combinations of the 
component elements of the Pilula. Results indicate that the effect of one 

of the elements, indigo, is relatively more obvious. Indigo contains 
inorganic salts, indigo-blue, indirubin, protein, and tannin. Of the many 
elements, which is the most active in treatment? The Institute of Hematology 
cooperated with the Sichuan Provincial Institute of Chinese Traditional 
Pharmacology in a study which finally clarified that indirubin has obvious 
action on chronic granular cell leukemia. Indirubin conte... of indigo is 
low, however, and its extraction is difficult. Later, the Sichuan Provincial 
Institute of Chinese Traditional Pharmacology successfully produced indirubin 
through semi-synthesis; the Institute of Pharmacology Chinese Academy of 
Medical Sciences cooperated with Chengdu College of Chinese Traditional 
Medicine and Beijing Dyestuff Plant to produced indirugin with the total 
synthesis method, 


Chronic granular cell leukemia is a tumor of the blood-building system, 
and is generally treated with the Western drug, Mylenan, here and abroad. 
In China, indirubin has begun to be used for treatment, Clinical applica- 
tions and pharmacological experiments indicate that indirubin and mylenan 
have similar action of reducing the white cell count. The effect of the 
former on reducing the size of the spleen is greater and it does not 
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seriously suppress the growth of bone marrow as does mylenan which aiso 
causes menostasia and acceleration of pigmentation of the skin while the 
former does not. Indirubin causes abdominal pain and dierrhea, however, 
and in a few patients bloody stool as well, Indirubin and mylenan do not 
have cross drug resistance and may be administered alternately. A new and 
effective technique of treating chronic granular cell leukemia is thus 
created, The principle of treatment effect of this new antitumor drug has 
been proved to be the action of indirubin in destroying diseased white 
cells, according to preliminary studies of related scientists. The produc- 
tion procedure of indirubin is simple, its quality stable, the raw material 
easily obtained, and the cost relatively low. Pharmaceutical plants of 
research institutes of pharmacology have begun to try to produce it. 
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EXTRACTION OF FLAVO-ASPERTOXIN Bl--The scientists and technicians at the 
Qidong Research Institute for the Prevention and Control of Liver Cancer 

of Jiangsu Province utilized currently available instrument and equipment 
and extracted flavo-aspertoxin Bl to fill the blank in this aspect in China. 
Flavo-aspertoxin Bl is a secondary metabolic product of Aspergillus flavus 
and parasitic aspergillus and is extremely toxic, It can induce cancer 
(mainly liver cancer) in many animals, In the process of studying the 
pathogenesis and prevention of some carcinomas and in food inspection, jt 

is necessary to use flavo-aspertoxin Bl but its purified form is supplied 

by very few countries at present. Qidong is one of the areas of high 
incidence of liver cancer in China, The Qidong Research Institute for the 
Prevention and Control of Liver Cancer was established in 1972. With the 
help of related organizations in Shanghai, Beijing, and Jiangsu Province, 
the institute proceeded to examine the grains, cooked foods, and feed 
produced in Qidong to determine the condition of Aspergillus flavus pollution 
and the aspertoxin content. It had always depended upon imports from foreign 
countries for the Flavo-aspertoxin Bl it needed for this work. For the 
purpose of changing this situation, the institute established a team to 
study the way of making Flavo-aspertoxin Bl. The team members looked up 
related domestic and foreign literature. With the help of other organiza- 
tions, they overcame the difficulty of equipment deficiency and producea 

a reasonable extraction technique. They took a relatively short period of 
time to produce pure crystels of flavo-asperitoxin Bl with its major 
technical indices reaching the quality standard of this type of products 
made in foreign countries, [Article by Lu Peixin [7120 1014 2450) Beijing 
GUANGMING RIBAO in Chinese 28 Jun 80 p 1] 6248 
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Environmental Science 


AUTHOR) WANG Shunrong (9769 7321 2837) 
NM Pusheng (1786 4395 29737 
ZHOU Hengfu aeras 18% 4399. 
JIN Xiulan (6855 “423 5695 | 


ORG: All of Institute of Environmental Chemistry Chinese Academy of Sciences 
TITLE: “Determination of Cr(ITI) and Cr(VI) by Gas Chromatography" 


SOURCE: Beijing HUANJING KEXUE [JOURNAL OF ENVIRONMENTAL SCIENCE) in 
Chinese Yol 1 No 3, 30 Jun pp 11-16 


ABSTRACT: The toxic effect of chromium on animale and plants varies with 
ite valency, while in recent years, the principle of transfer and conversion 
of environmental trace elements has also become an important subject of 
study to cause it necessary to establish a method for determining the va- 
lence state of elements. The spectrophotometric technique of determining 
the valency of chromium is not sufficiently sensitive, and the isotope mavs- 
Spectrometric technique requires costly instruments. This paper reports a 
technique of inorganic gas chromatography suitable for determining the 
valency of Or in the water of streams, reservoirs, and oceans, as wells as 
Cr in the liquid waste of electroplating and in some solid specimens. The 
effects of other ions and the stability of Cr(IIT) and Cr(VI) are discussed. 


AUTHOR: GAO Wei [7559 4885° 
XIB Feng jun (6200 7364 0689) 
WANG Dawei | 5769 1129 5633 
ZHAO Youyt (6392 1635 0001, 


ORGs All of Beijing Municipal Bnvironmental Protection and Nonitoring 
Station 


TITLZ: “Biological Assessmen. of Polluted River T" 


SOURCE: Beijing HUANJING KBXUE [JOURNAL OF ENVIRONMENTAL SCIENCE) in 
Chinese Yol No 3, 30 Jun 80 pp 16-22 


ABSTRACT: River T is located in the lower reaches of a certain lake re- 
gion. The 20km long stream receives 60 percent of the bio-waste and 4“ 
percent of the industrial waste of the area. Its water is grayish brown 
Colored and odorous. The biological monitoring o” the pollution condi- 
tion was carried out 3 times a year in May, Jul, and Sep 76-78 to deter- 
mine the quantity of benthos, algae, and microorganisms. The work method 
and the result of 1975 are reported in the paper. 














AUTHOR: ZHANG Puaiag (176 6594 69007 
LENG Shijie (0397 2514 2636) 


ORGs Both of Environmental Monitoring Station, Tin Industry Company, 
Yunnan Province 


TITLE: “A Simple Automatic Sampling Arrangement for Atomosphere" 


SOURCE: Beijing HUANJING KEXUE (JOURNAL OF ENVIRONMENTAL SCIENCE) in 
Chinese Vol 1 No 3, 30 Jun 80 pp 50-52 


ABSTRACT: For the purpose of carrying out automatic and periodical 
sample-taking of atmosphere, the authors connected a magnetic switch to 

a key-wound clock so that in every hour the 10-13V A.C. current is swit ‘ed 
om for 10 minutes and off for 50 minutes. The air is, therefore, 
turned on for 10 minutes and off 50 minutes continuously for 24 hours 
before the samples are 
were needed to man the 
cient. The structure 


Bs 


AUTHOR: CAI Hongdao , 5592 1y7 ‘era 
CHEN Xuemin (7115 1331 2404 


ORGs CAI of Bnvironmental Hygiene Teaching and Research Office, Wuhan 
College of Medicine; CHEN of Environmental Protection Toxicity Research 
Office, Wuhan College of Medicine 


TITLE: “The Present State and Trend in Research of Environmental Medicine” 


SOURCE: Beijing HUANJING KEXUB [JOURNAL OF ENVIRONMENTAL SCIENCE. in 
Chinese Vol 1 No 3, 30 Jun 80 pp 53-62 


ABSTRACT: Environmental toxicity is a new science of the past decade. It 
has brought new understanding of the act 

lutants in endangering the human body as well as the relationship of the 
chemical structure of these pollutants and their toxicity to cause it to 
become an important foundation of environmental medicine. Recent studies 

in the West, Japan, and the Soviet Union on diseases induccd by heavy metal 
pollution, environmental pollution and cancer, respiratory and cardiovas- 
Cular diseases, and environmental pollution by pathogenetic organisas are 
briefly reviewed. With four-modemization in China, sore environmental pro- 
blems will occur. Major aspects of environmental medicine are briefly out- 
lined to show areas in need of attention and emphasis in China in the future. 
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AUTHORs FENG Shuwei (1690 0647 56337 
ORGs Inetitute of Bnvironmental Cheaistry Chinese Academy of Sciences 


TITLE: “Analytical Techniques for the Study of the Speciation of Heavy 
Metals in Bovironment" 


SOURCE: Beijing MUANJING KEXUB [JOURNAL OF ENVIRONMENTAL SCIENCE? in 
Chinese Vol 1 No 3, 30 Jun 80 pp 63-69 


ASSTRACT: Toxicity of metals is related to the chemical state. Free cop- 
per is more toxic than organic copper complex, while methyl seroury ir 
more toxic than mercuric fons. Analysis of the total density of trace 
metal elements in the environment cannot, therefore, explain their biolo- 
gical effects and their ceocnemical sedimentation. This paper introduces 
several methods of classifying the states of heavy metals in the environ- 
ment and several new techniques and instruments for studying and monitc. - 
ing the chemical states of these heavy metals, 





AUTHOR; GUAN Boren [7070 012. 0088) _ 
WANG Huadong [3769 978 2639- 
ZHENG Yingming [46774 5391 6900) 


ORGs GUANG of Department of Geography, Beijing University; WANG of Depart- 
ment of Geography, Beijing Teachers University; ZHENG of Bast China College 
of Water Conservancy 


TITLE: “A Review on the Studies of River Pollution in China” 


SOURCE: Beijing HUANJING KEXUB [JOURNAL OF ENVIRONMENTAL SCIENCE) in 
Chinese Vol 1 No 3, 30 Jun 80 pp 69-74, & 


ABSTRACT: In China, studies on river nollution began am ‘nly in the early 
70°s when the Ministry of Public Health organized the public health and 
epidemic prevention systems of the provinces and cities to carry out a 
periodical weter quality monitoring work (1972'; pheno), cyan, arsenic, 
mercury, end chromium were designated as the 5 xey water pollutants for 
monitoring. After the First National Bnvironmental Protection Work Con- 
ference in 1973, environmental protection agencies began to be established. 
These agencies have been monitoring the water quality and water pollutants 
of China's mor rivers since 1976, The trend of future development is 


toward s.itomatic monitoring, physical,chemical,and aathematicoal models of 
pollution mechanisa, and remote testing of river pollutants. 
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Genetics 


AUTHOR: WANG Yuews [3769 1547 0063) 
IA Xinkang [6328 2450 1660 
WU Zhengkai [0702 2973 1956 


ORG1 WANG of Nankai University, Tianjing JIA and WU both of Hebei 
Pharmaceutical Works, Tianjin 


TITLE: "Preliminary Investigation of Plasmid in Streptomyces hanamyceticus"* 


SOURCE; Beijing YICHUAN XUEBAO [ACTA GENETICA SINICA] in Chinese No 2, Jun 80 
pp 123-128 


TEXT OF ENGLISH ABSTRACT: 5S. Se Kp958-4 possesses a plasmid that 
controls the production of the antibiotic and the formation of the spores. By 


treaticg the strain with 25 gag/ml of acriflavine, its ability to produce the 
antibiotic and to frm the spores is lost. The morphology of the isolated 

1.21 x 106 colonies is uniform, and no spontaneous revertant is observed. 

After treatment with NTG, no induced revertant is observed in character-negative 
strain Ko42-7, while the frequency of Kp958-4 (met) revertants is 3.79 x 10°’. 
In agarose gel electrophoresis, a plasmid band is observed in Kp958-4 strain. 
All these prove that the plasmid is present in S. kanamyceticus Kp9586-4, 


(Continuation of YICHUAN XUEBAO No 2, Jun 80 pp 123-128) 


* ZHOU Yuliang [0719 5280 5328] made corrections in the present study. 
WANG Wenzhong [3769 2429 0112] of the Hebei Pharmaceutical Works also helped. 











AUTHOR: WANG Bin [3769 2430) 

LIU Lianrud [0491 6647 3843) 
ZHANG Dada [1728 1129 6671] 
WANG Jinxia [3769 6855 7209) 
HUANG Chongxi [7806 1504 0823) 
WANG Huipeng [3769 1863 7720) 
NING Yihua [3942 4135 5478) 
FENG Shang [7458 1424] 


ORGs All of the Inetitute of Genetics, Chinese Academy of Sciences, Bei jing 
TITLE: “Studies on DNA-Dependent RNA Polymerases. I1. The Extraction, 


Separation and Characterization of RNA Polymerases A, B and C from Livers of 
615 Mice'* 





SOURCE: Beijing YICHUAN XUEBAO [ACTA GENETICA SINICA] in Chinese No 2, Jun 80 
pp 129-135 


TEXT OF ENGLISH ABSTRACT: RNA polymerases A, B and C have been extracted and 
separated from livers of 615 mice. The methods for extraction and separation 
are described. Under the ionic strength of 80 mM ammonium sulphate, enzyme 5B 
could be selectively adsorbed on DEAE-cellulose DE52 (therefore, it could be 

separated from enzymes A and CC). After elution with 500 mM ammonium sulphate, 


[Continuation of YICHUAN XUEBAO No 2, Jun 80 pp 129-135] 


the elution profile gives a single peak. Under the ionic strength of 50 m™ 
ammonium sulphate, enzymes A and C could be adsorbed on DEAE-Sephadex A25. 
After elution with 50-500 m™ linear gradient of ammonium sulphate, the elution 
profile gives two peaks corresponding to enzymes Aandt respectively. The 
sensitivity of the three enzymes to a@-amanitin is determined. RNA polymerase A 
is resistant to @-amanitin (until the highest concentration determined, 200 
p)e/ml of G-amanitin, the enzyue is not inhibited at all); RNA polymerase B is 
inhibited more than 50 percent by 0.2 mg/l of @-amanitins RNA polymerase C is 
inhibited more than 50 percent by 100 pe /ml of a@-amanitin. 


* Also helping in the present study were: GAO Shangyin [7559 1424 5593], 
LI Zaiping [2621 6528 1627] and LI Hongguang [2621 1347 1684]. 








AUTHOR: WU Kefu [0702 0344 1788] 

ZHANG Yiquan [1728 0001 3123) 
Ql Shuling [7871 3219 3781 
SONG Yuhua [1345 3768 5478 
FENG Baozhang [7458 1405 4545] 
LIU Zongde = 1350 1795 

BAI Jinfen [4101 6855 5358 
ZHONG Mingying [6988 6900 5391) 
LIANG Fulan [2733 1381 5695] 


ORG: All of the Institute of Hematology, Chinese Academy of Medical 
Science, Jianyang, Sichuan 


TITLE: “Establishment of Myeloid, Monocytic Leukemic Cell Lines and St'idics 
of Their Cell Biological Properties"* 


SOURCE: Beijing YICHUAN XUEBAO [ACTA GENETICA SINICA] in Chinese No 2, Jun 80 
pp 136-143 


TEXT OF ENGLISH ABSTRACT: We have established three non-lymphoblastoid )eu- 
kemic cell lines from nine cultures of white blood cells of patients with acute 
myeloid leukemia (AML) and acute myelomonocytic leukemia (AMML). These white 
blood cells were cultured in acid RPMI 1640 medium. Their cell biological 


[Continuation of YICHUAN XUEBAO No 2, Jun 80 pp 136-143] 
properties are similar. 


We regard these cells as a population group, which is featured by their clus- 
ters, connections between them and proliferation when certain concentration is 
reached. 


These cells are very active. Their activities include the following: (1) swim 
by tentacular pseudopodia, (2) move about by shrinking their mid-parts, and (3) 
rarely shrink and elongate. 


There are a lot of binuclear and polynuclear cells in these cells. Among them, 
micronucleus and micronucleate cells and some pieces of cytoplasms can be seen. 
In addition to typical mitosis, there may exist non-typical mitosis and amitosis. 


Like leukemia cells in vivo, these cells invasively grow into short-term organ 
cultures and tissues of immune-deficient mice. 


* Also assisting the present study were: ZHANG Hongqing [1728 7703 0615], 
Department of Biology, Beijing Teachers’ College; FANG Zhaoyin [2455 0340 1377], 
Virology Institute, Chinese Academy of Medical Sciences; WANG Wenyu [3076 5113 


li2 














[Continuation of YICHUAN XUEBAO No 2, Jun 80 pp 136-143] 


5940], Harbin Medical College; YANG Guang [2799 0342], our Institutes HU Jindal 
[5170 3160 6649]; and ZHONG Tao [0112 3447], our Institute, 


AUTHOR: YANG Yongquan [2799 3057 6898] 
WU Heling [0702 7729 7881] 


ORG: Both of the Department of Biology, Beijing University 


TITLEs "A Preliminary Study of the Polytene Chromosomes in Malpighian 
Tubules and Rectum Cells of Chironomus sp." 





SOURCE: Beijing YICHUAN XUEBAO [ACTA GENETICA SINICA] in Chinese No 2, Jun 80 
pp 144-148 


TEXT OF ENGLISH ABSTRACT: This paper deals with the changes of the polytene 
chromosomes of Chironomus sp. during the development of the insect in the fol- 
lowing two aspects: one is the puffing patterns and the other is the degree 
of polytenization. Due to the fact that the polytene chromosome of the 
Malpighian tubules and the rectum persist throughout the whole life cycle of 
the insect, and that the chromosome IV is the shortest of the four, particular 
attention is given to the changes which occur in ti.is chromosome of these 
organs. 





Our observation indicates that the changes of these chromosomes during ont ogeny 
follow certain orders in the regional formation of puffs, the degree of their 
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[Continuation of YICHUAN XUEBAO No 2, Jun 80 pp 144-148] 


development and the length of time they persist. In regard to the degree of 
polytenization of the chromosomes, the cell with secretory functions generally 
has a higher degree than is found lining the ducts. Thus, cellular differenti- 
ations in both form and function of the polytene chrouosomes are reflected in 
the above-mentioned changes, 


9717 
CSOs 4009 











Geochemistry 


AUTHOR: XU Yongehang [1776 3057 2490 
WANG Xianbin [3769 0341 1755 
WU Renming [0702 0088 6900] 
SHEN Ping [3088 1627] 
WANG Youxiao [3769 2589 1321] 
HE Yongping [0149 3057 1627] 


ORG: All of Lanzhou Institute of Geology, Chinese Academy of Sciences 
TITLE: “Rare Gas Isotopic Composition of Natural Gases" 
SOURCE: Beijing DIQIU HUAXUE [GEOCHIMICA] in Chinese No 4, 1979 pp 271-282 


TEXT OF ENGLISH ABSTRACT: A hundred natural gas samples of different geological 
periods collected from various localities were determined for their nitrogen, 
helium and argon contents, as well as the isotopic composition of argon. The 
range of Ar49/Ar36 ratio was found to be 305-9255. The helium-argon chrono- 
logical formula for calculating natural gas age was corrected. Based upon the 
chronological accumulation effect of radiogenic argon-40, an argon-40--argon- 

36 empirical formula for calculating natural gas age has been proposed. 


It can be seen from the ratio of nitrogen to atmospheric argon that most of the 


[Continuation of DIQIU HUAXUE No 4, 1979 pp 271-282] 


nitrogen in these natural gases could not be derived from atmospheric nitrogen, 
but elsewhere. 


The range of radiogenic He/Ar40 turns out to be 5.19 to 23.18, with the range 
between 7 and 14 for most samples. The He/Ar49 ratios of Sinian samples are in 
the range of 5.39 to 6.14, indicating their deep derivation from the earth. 


It should be noted that the Ar49/Ar6 ratio shows a general trend of approaching 
the atmospheric value from the Sinian to the Tertiary period, or from old to 
young in geological age, mirroring, to a great extent, the evolutionary ten- 
dency of the rare gas isotopic composition of natural gases with the continuous 
degassing of the earth. 





* CHENG Xuehui [4453 1331 1920], WU Yihua [0702 6318 5478], ZHANG Fukang [4545 
1788 1660] and HU Xiuying [5170 4423 5391] also took part in the experiment. 
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AUTHOR: WANG Yurong [3769 3768 2837] 
LI Jiatian [2621 1367 3944] 
LU Jialan [4151 1367 3620) 
FAN Wenling [2868 2429 5376] 


ORG: None 


TITLEs "Geochemical Mechanism of Nb-, Ta-Mineralization during the Late Stage 
of Granite Crystallization" 


SOURCE: Beijing DIQIU HUAXUE [GEOCHIMICA] in Chinese No 4, 1979 pp 283-291 


TEXT OF ENGLISH ABSTRACT: The mechanism of Nb-, Ta-mineralization is dis “issed 
in the light of the properties of Nb-, Ta-complexes in different phases. .>- 
periments show that Nb and Ta are essentially enriched in the melts when Nb-, 
Ta-bearing albite granites are completely melted (800-850°C) and in equilibrium 
with a HF-bearing vapor phase. It is also demonstrated from the experiments 
that hydrolysis of Nb-, Ta-fluorine complexes in aqueous solutions takes place 
with increasing temperature, reaching a maximum value in the vicinity of crit- 
ical temperature and Decoming stable under supercritical conditions. Under 
these circumstances, Nb-, Ta-complexes can be transported in the vapor plase. 
Ta exhibits a great ability of transport in vapor phase as compared with Nb, 
while Nb is more soluble than Ta under hydrothermal conditions. 


(Continuation of DIQIU HUAXUE No 4, 1979 pp 283-291] 


The authors hold, on the basis of experiments and field observations, that Nb-, 
Ta-mineralizaviion is related to the process of crystallization-differentiation 

of low-melting granitic magma which is rich in fluorine, water and alkalis, as 

well as to the metasomatism during the late stage. pH variation is also deait 

with during Nb-, Ta-mineralization. 


*Professors TU Guangchi [3205 0342 3589] and GUO Chengji [6753 2110 1015] pro- 
vided counsel. WANG Liankui [3769 5114 7608], WANG Zhonggang [3769 0022 0474], 
CAI Yuanji [5591 0337 0679], YANG Qishun [2799 0796 7311] and LU Huanzhang 
[4151 3562 4545] provided assistance. This experiment was developed under the 
guidance of the late Professor SI Youdong [0674 1635 2639]. 











AUTHOK: WANG Youxiao [3769 2589 1321 
CHENG Xuehui [4453 1331 1920 
SHEN Qixian [3947 1477 4382] 
WU Yihua [0702 6318 5478] 


ORG: All of Lanzhou Institute of Geology, Chinese Academy of Sciences 


TITLEs "Gas Chromatographic Analysis of Crude 011 and Its Geological 
Applications" 


SOURCE: Beijing DIQIU HUAXUE [GEOCHIMICA] in Chinese No 4, 1979 pp 292-307 


TEXT OF ENGLISH ABSTRACT: In the present paper a new method of directly in- 
jecting crude oil into a gas chromatograph for gas chromatographic analysis is 
recommended which has been proved valid in the analysis and investigation of 
crude oil samples from different formations in China. In terms of the distri- 
bution patterns of hydrocarbons in "total hydrocarbon" chromatogram and the 
relative values of their major characteristic peaks, types of crude oil of 
different formations from the same region can be readily recognized and a 
comparison of different oil sources can also be made. In addition, it mighc 
be adopted to evaluate the geological conditions in favor of oil preservation. 


* SHEN Ping [3088 1627] and LUO Binjie [5012 2430 2638] also took part in the 
work, 


AUTHOR: GUO Qiti [6753 0366 1879] 

ORG : None 

TITLE: “Phase Diagrams of Unary Multisystems"* 

SOURCE: Beijing DIQIU HUAXUE [GEOCHIMICA] in Chinese No 4, 1979 pp 308-321 


TEXT OF ENGLISH ABSTRACT: Sixteen possible configurations of phase diagrams 
have been deduced for unary four-phase multisystems. All these four phases of 
the multisystems could exist stably under ordinary pressures when the poly- 
morphic transition point of the two polymorphs is lower thar the melting point. 
With the increasiim pressure, the phase with the smallest - - would be the 
final product. Two different types of nets, i.e., three-;_. > 3 and two- 
point nets, can be distinguished. If polymorphic transition o -u’s at a higher 
temperature over the melting point of the two polymorphs, phasic degeneracy can 
be expected if phase II has the maximum volume (with the exception of vapor 
phase), thus resulting in a one-point net. On the other hand, when phase II 
has the smallest volume, it would be stable at higher pressure, and the con- 
figurations of phase diagrams will take the form of two-point nets. When the 
volume of phase II is intermediate between those of phases I and L, phasic 
degeneracy may or may not occur as the case may be. 





[Continuation of DIQIU HUAXUE No 4, 1979 pp 308-321) 


ihe phase diagrams of unary tive=phase multisystems can be divided into three 
types with a total of 154 conerete configurations, The first type includes 

50 configurations belonging to the situation when no transition points are 
higher than the meli ing points of the three polymorphs. The second type in- 
cludes 54 configurations when polymorphic transition point (1, L) is higher 
than the melting points of the three polymorphs. In this case phase III may be 
a Stable high-pressure phase if its volume is smallest; if phase III has the 
largest volume (excluding vapor phase), phasic degeneracy must occur; and when 
phase III occupies the intermediate position in volume sequence, phasic degen- 
eracy may Or may not occur, depending on the actual cases. The third type has 
50 configurations, i.e., the case when all three polymorphic transition pcints 
are higher than the melting points of the three polymorphs. In this case, 
phase II (or III) becomes the stable high-pressure phase when it has the 
smallest volume; and if phase II (or 1]I) has the largest volume (excluding 
vapor phase), it could not occur stably on the whole p-T plane. If II and 

III (or III and II) are the two phases with the largest volumes, boti: these 
two polymorphs would not be stable phases throughout the p-T plane, and the 
phase d.agrams would degenerate into one-point nets. 


* WANG Shengyuan [3769 5116 6678] provided counsel. 


AUTHOR: LUAN Shiwei [2940 0013 0251] 
ORG: Geological Institute of Chengdu 


TITLE: “Some Geochemical Features of a Rare Element-Bearing Granite- 
Pegmatite in the Eastern Qinling Range" 


SOURCE: Beijing DIQIU HUAXUE [GEOCHIMICA] in Chinese No 4, 1979 pp 322-330 


TEXT OF ENGLISH ABSTRACT: Taking a certain rare element-bearing granite- 
pegmatite in the Eastern Qinling ange, for example, the author has generalized 
in this paper the distribution patterns, characteristic ratios, variation 
regularities ard correlation of major elements (Si, Al, K, Na), characteristic 
elements CH, Fy, P, B), minor elements (Ca, Fe, Mg, Mn) and rare elements (Li, 
Be, Rb, Cs, Nb, Ta) in genetic connection with granite-pegmatites. 
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\UTHORs HUANG Kelong [7806 0344 7127] 
ORG? Geoiogical inetitlute of Changchun, Northeast China 


liTLEs "Application of Thermal Analysis to the Qualitative and Quantitative 
Determination of Carbonate Minerals" 


SOURCE: Beijing DIQIU HUAXUE [GEOCHIMICA] in Chinese No 4, 1979 pp 331-339 


TEXT OF ENGLISH ABSTRACI: Thermal-analysis technique has proved highly effec- 
tive not only in the qualitative identification of various carbonate minerais 
in carbonate rocks, but also in the quantitative determination of them. 


Both qualitative identification and quantitative determination %f carbonate 
minerals in carbonate rocks can be made based upon the DTA curves produced by 
various carbonate minerals during their decomposition at different temperatures, 
and the weight loss of CO9 escaping from carbonate minerals respectively. By 
comparing the results trom artificially prepared sampling tests and the quan- 
titative thermal analysis on Liaoning Sinian carbonate rocks with those fro 
chemical calculation, we can see that the error is as small as below 2.50 per- 
cent. Therefore, this technique is considered one valid method with the ad- 
vantages of simplicity in performance and reliability in the qualitative iden- 
tification and quantitative determination of carbonate minerals in carbonate 
rocks. 


AUTHOR: SHAN Lin [083 
ZHANG Wenzhi 


rea 


ORG $ None 


TITLE: "A Study of Double-Decked Vacuum Glass Isolating Set of Fire Cracking 
Instrument" 





SOURCE: Beijing DIQIU HUAXUE [CEOCHIMICA] in Chinese No 4, 1979 pp 340-342 


TEXT OF ENGLISH ABSTRACT: Described in this paper is a double-decked vacuu: 
glass isolating set built in the fire cracking instrument. It is characterized 
by high sensitivity and being free from sound, electro-magnetic and vibratine 
interferences from outside, thus enjoying the advantages of sound isolation, 
shock proof and no electro-magnetic interference as well as simple construc- 
clon, portability, lower cost and easy popularization. 











AUTHOR: AN Zhisheng [1544 5365 3932 
WE] Lanying 17614 5695 5391 
LU Yanehou [4151 3348 0321) 
WANG Naiwen [3769 0035 2429) 
HE Xixian [0149 1585 6343) 
DING Shen [0002 3947) 


ORGS AN, WEI and LU all of the Institute of Geochemistry, Chinese Academy 
of Seleneess; WANG, HE and DING all of the Chinese Academy of Geological Research 


[ITLEs “Magnetostratigraphy of the Core S=5 and the Transgression in the 
Beijing Area during the Early Matuyama Epoch" 


SOURCE: Beijing DIQIU HUAXUE [GEOCHIMICA] in Chinese No 4, 1979 pp 343-340 


TEXT OF ENGLISH ABSTRACT: Vertically oriented samples collected from the core 
5-5 in the county of Shunyi, Beijing Plain, were measured on an astatic mag- 
netometer after being demagnetized, with a peak value of 150 or 200 Oe. The 
results have shown “hat the loose sediments up to a thickness of 640 m have 
recorded the Brunhe: -Matuyama boundary at the depth of 160 m, the Matuyama- 
Gauss boundary at the depth of 468 m, and the short events corresponding to 
the polarity events during each epoch. 


[Continuation of DIQIU HUAXUE No 4, 1979 pp 343-346] 


Twenty-eight species of foraminiferal fossils were isolated from the sample at 
the depth of 428 m. Thirty-one percent of this fauna is composed of planktoi.:- 
foraminifera. Such an assemblage indicates the warm, shallow water, open sea 
paleoecological environments. According to the ages of magnetostratigraphic 
sequences, this marine bed composed of silts and sands with foraminiferal 
fossils marked by classical Hyalinea baltica has been dated to be about 

2.26 mey. BP.» approximating t age of FAD of Hyalinea baltica in the section 
at Santa Maria in Italy (about 2.1 m.y. B.P.). Its equ Valent is also found 

in the other cores from the Beijing Plain. From these facts, it is postulated 
that during the Early Matuyama epoch an extensive transgression took piace on 
the Beijing Plain. 


A new datum level of benthonic and planktonic foraminifera marked by the ap- 
pearance of Hyalinea baltica has been found in Early Matuyama strata in the 
Beijing Plain. @ first appearance of cold forms in the Vrica Section in 
Italy has been dated to be about 2.4 m.y. B.P. Based upon the up-to-date re- 
ports on calcareous nannoplankton, the interval of 2.3 - 1.6 my. is a distinct 
alternating stage in their evolutionary history. The climate in the northern 
hemisphere began to become obviously colder at about 2.5 m.y. ago. From the 
foregoing discussion, it is reasonable to set the Pliocene-Pleistocene boundary 
in the Beijing Plain at the basal limit of the Matuyama epoch (2.43 m.y.). 
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(Continuation of DIQIU HUAXUE No 4, 1979 pp 43-346] 


Professor LIU Dongsheng [0491 2639 3932] provided guidance. QIAN Fang [6929 
2455] and JU Shiqiang [7263 4258 1730) took part in measurements. ZHENG Honp 
han [6774 3163 3352] provided counsel. The Second Special Topic Section of 
Bei jing Earthquake Campaign provided support. Beijing Geology Institute iso- 
lated samples. The team No 104 of Beijing Municipality Earthquake Bureau jad 
drawings and assisted in collecting samples. 


AUTHOR: LIN Ruifen [2651 3843 5358] 
WEI Keqin [7614 0344 0530] 
WANG Hongbo [3769 3163 3134] 


ORL? None 
TITLEs "A Method for Measuring Tritium in Natural Waters” 
SOURCE: Beijing DIQIU HUAXUE ([CEOCHIMICA] in Chinese No 4, 1979 pp 347-352 


TEXT OF ENGLISH ABSTRACT: Recommended in this paper is a routine, but improved, 
analytical method for measuring tritium in precipitation and surface water 
samples. The measurement of tritium radioactivity is performed on a Chinese- 
made FJ-353 Model Liquid Scintillation Spectrometer involving electrolytical 
concentration with the volume concentration by a factor of 100 in conjunctior 
with a liquid scintillation counter. By using the improved distilling appa- 
ratus, the sealed iow-pressure distililator, the advantage of simplicity in 
operation is expected in purifying the concentratea water samples. The com- 
parison of dioxane scintillator solution with Triton-X-100 emulsion scintil- 
lator solution has been made, showing that for the dioxane system, a 17 ml 
ampie contains 4 ml water with the background of 12 cpm and efficiency of 

22 percent, corresponding to 210 TU/cpm, and for the Triton-X-100 system, a 





(Continuation of DIQIU HUAXUE No 4, 1979 pp 347-352] 


17 ml sample containing 5 ml water has the background of 12 cpm and efficiency 
of 1° pereent, equivalent to 150 TU/epm. In addition, a brief account has been 
given of the process in tritium measurements of synthesizing benzene from water 
with 510)-A1l,0,-Cr*® as catalyst without concentration treatment. 


AUTHOR: ZHANG Guangyu [1728 0342 1342] 
PAN Zhonghua [3382 0112 5478] 


ORG: None 
TITLE: “Catalytic Colorimetric Determination of Chlorine in Rocks" 
SOURCE: Beijing DIQIU HUAXUE [GEOCHIMICA] in Chinese No 4, 1979 pp 353-358 


TEXT OF ENGLISH ABSTRACT: A procedure of catalytic colorimetric determination 
of chlorine in rocks has been established. A certain quantity of a sample is 
taken and fused with NaOH before water-immersion extraction. After its pH 

is adjusted to 7 with 70 percent HC10, and 4 percent NaOH (v/v), the solution 
is transferred to a 100 cc volumetric flask. Only a small portion of it is 
taken for the measurement of absorbance on a colorimeter by either the constant 
time method or constant concentration method, 


The procedure is simple, rapid and well reproducible. The limit of detection 
is 1 x 107! gg/ml and the coefficient of variation 7.3 percent. It, in most 
cases, gives satisfactory results for catalytic colorimetric determination of 
chlorine contained in rocks. 
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AUTHOR: WANG Shaonian [3076 4801 1626] 
ORGS None 
TITLE: “A Discussion on the Age of Granites in Guangxi Province” 


SOURCE: Beijing DIQIU HUAXUE [GEOCHIMICA) in Chinese No 4, 1979 pp 359-365 


TEXT OF ENGLISH ABSTRACT: Distributed in Guangxi Province are granites of the 
Szipao, the Hsuehfengian and the other three periods. Hercynian and Indosinian 
granites are treated in this paper as products of a single cycle because the 
Permian garanitism in Guangxi is thought to be the continuity of the late 
Paleozoic magmatism. Although the Darongshan granite is found to have intruded 
into the upper Permian, it yieids an age of 231-289 my. This discrepancy may 
be due to, among other things, an inappropriate age division between the 


Permian and Triassic periods as set in the International Geochronological labile, 
and to a strong contamination, 


9717 
CSOs 4020 














Hydrobi ology 
AUTHOR: CHEN Yiyu (7115 1355 3842] 
ORG1 Institute of Hydrobiology, Chinese Academy of Sciences 


TITLE: “On the Cerebral Anatomy of the Chinese River Dolphin, Lipotes 
vexillifer Miller"* 


SOURCE: Beijing SHUISHENG SHENGWUKUE JIKAN [ACTA HYDROBIOLOGICA SINICA] in 
Chinese No 4, Dec 79 pp 365-376 


TEXT OF ENGLISH ABSTRACT: Anatomic investigation of the brain of oe 
8 been 


ns Miller, based on three specimens from the Changjiang River, 
c ted, The tes brain exhibits typical cetacean characteristics. in 


comparison with marine odontocetes, the optic system of Platanistidae manifests 
a regression which is the result of ecological adaptation. From the neuro- 
anatomic standpoint, the brain of oa is similar to that of inka and 
eae but it is moce differentiated than that of sta. This con- 
clusion is in accordance with the results of phylogenetic stu ed on skel- 
etal morphology. 









* KAMIYA Toshio of Tokyo University contributed material to the present manu- 
script. 


AUTHOR: PAN Jinpei [3382 6855 1014] 
YANG Tong [2799 3392] 
XU Gongai [1776 1872 1947] 


ORG: All of the Institute of Hydrobiology, Chinese Academy of Sciences 


TITLE: “Studies on the Biology of the Parasitic Copepod, ea pol ’ 
of Silver Carp (Hypopht halal cht hys molitrix) and Big-Head (Aristichthys is) 
and Its Control 


SOURCE: Beijing SHUISHENG SHENGWUXUE JIKAN [ACTA HYDROBIOLOGICA SINICA] in 
Chinese No 4, Dec 79 pp 377-392 


EXCERPT FROM ENGLISH ABSTRACT: The present paper deals with the biology of 
the parasitic copepod Lernaea pol and the acquired immunity on the part 
of the hosts after its infection on silver carp and big-head. For the coni.ol 
of this disease, various compounds have been tested. The results of the ex- 
periments and observations are summarized. 


* Yujia Lake Breeding Station and Donghu Lake Breeding Station in Wuhan provided 
support. WANG Yuanxiang [3769 0337 7449] and WANG Yingxi [3769 6601 0823], 
both of the Biology Department, Wuhan University, took part in some experiments. 
HE Chuhua [0149 2806 5478] of the authors’ institute assisted in microphotog- 


raphy. 
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AUTHOR: LT Sifa [2621 1855 4099) 
ORG 4 Xiamen Fisheries College 


TITLE: “Beological Features of Fish Population in the Yaojiang River, with a 
Discussion on Fish-Producing Capacity of the River'* 


SOURCE: Beijing SHUISHENG SHENGWUXUE JIKAN [ACTA HYDROBIOLOGICA SINICA) in 
Chinese No 4, Dec 79 pp 393-408 


EXCERPT FROM ENGLISH ABSTRACT: Based on a fishery-biological survey of the 
Yaojiang River, Zhejiang Province, carried out during 1976-1977, the author 
delineates the ecological properties of fish population and estimates the fish- 
producing capacity of this river. 


With the construction of dams across the river, the latter takes on some char- 
acteristics of a reservoir. The new environmental conditions, especially the 
richness of plankton, are favorable to the development of .reshwater fishery. 


There are 5 species of fish in the Yaojiang River, with species composition 
Amilar to that of the lakes along the lower reaches of the Changjiang River. 
vue to the practice of stocking, the fish community in the river is now a semi- 
artificial one. The population of bighead, silver carp, grass carp, black carp 


[Continuation of SHUISHENG SHENGWUXUE JIKAN No 4, Dec 79 pp 393-408] 


and blunt-snout bream is formed by artificial stocking, while common carp, 
crucian carp, Erythroculter dabryi, Acanthobrama simoni, Salangidae, Coilia 
ectenes, etc., represent the natural population. 


* Yaojiang Fishery Commune provided support. YAN Shengliang [0917 3932 5328], 
XU Zuyun [1776 4371 9462] and LI Wanrui [2621 1238 3843] provided assistance. 
LI Hongyuan [2621 3163 0337) and PEI Manyi [5952 3341 1942], students of the 
Freshwater Fishery Specialty (1974 class), Kiamen Fisheries College, performed 
considerable work. Professor LU Gui [7120 2710] provided counsel. Professor 
YI Bolu [2496 0130 7267] of the Aquatic Products Department, Huazhong Agricul- 
tural College, revised the paper. 











AUTHOR: None 


ORG Division of Zoology and Isotopes Laboratory, Department of Biology, 
Zhongshan (Sun Yat-sen) University 


TITLE: "Studies on the Digestive Rate of Fingerling of White Crucian Carp Fed 
on Spirogyra"* 


SOURCE: Be! ting SHUISHENG SHENGWUXUE JIKAN [ACTA HYDROBIOLOGICA SINICA] in 
Chinese No 4, Der 79 pp 409-418 


TEXT OF ENGLISH ABS/RACT: The White Crucian Carp (Carassius cuvieri T. et 5S.) 
is one of the omnivorous fish; its fingerling feeds mainly on organic detri.us 
and planktons, which iiclude some filamentous algae such as Spirogyra. 


A series of tracer experiments using p32 as a tagger and radioautography have 
been carried out. The results presented here indicate that piv can be 
ingested, digested and absorbed by the fingerling of the White Crucian Carp. 
Under the conditions of our experiment, the average feeding capacity of the 
fingerling of the White Crucian Carp fed on Spirogyra is 1.85 - 4.00 percent 
(percentage of food consumed daily to body weight), and its digestive rate is 
48,49 percent. 





[Continuation of SHUISHENG SHENGWUXUE JIKAN No 4, Dec 79 pp 409-418] 


* LIN Haoran [2651 3185 3544], FAN Yunping [5400 0336 1627] and CHEN Shunhua 
[7115 5293 5478] wrote the paper. TANG Qiuhua [0781 4428 5478] assisted in 


phot ography. 





56 











AUTHOR: WANG Youhuai [3769 1635 2849) 


ORG 3 Fisheries Research Institute of the East China Sea, National 
Fisheries Administration 


TITLE: “On the Classification, Distribution, Origin and Evolution of the Fish 
Referred to as the Subfamily Cyprininae of China, with Description of a New 
Species" 


SOURCE: Beijing SHUISHENG SHENGWUXUE JIKAN [ACTA HYDROBIOLOGICA SINICA) in 
Chinese No 4, Dec 79 pp 419-438 


EXCERPT FROM ENGLISH ABSTRACT: As a result of the past few years’ investiga- 
tion, the fish of Chinese Cyprininae, as they are known at present, amount to 
5 genera and 23 species, of which a new species is herewith described as follows. 


Cyprinus acutidorsalis Wang, sp. nov. 

obetrpe, Se-188L- body length 324 mm to base of caudal, collected from Lecheng, 
Qionghai District, Hainan Island, on March 6-9, 1966, and kept in Xiamen 
Fisheries College, Fujian Province. Eleven paratypes mainly collected from 
various localities of Hainan Island during November 1965 to April 1966, of which 
one was collected from Qinzhou, Guangxi Zhuangzu Autonomous Region in December, 
1963, and was deposited in the East China Sea Fisheries Research Institute and 
Xiamen Fisheries College. 


[Continuation of SHUISHENG SHENGWUXUE JIKAN No 4, Dec 79 pp 419-438] 


* LU Shaoping [0712 1421 1456] made the drawings. LI Shushen [2621 3276 7792] 
of Kunming Zoology Institute, Chinese Academy of Sciences, and CHEN Xianglin 
[7115 327 7792] of the Institute of Hydrobiology, Chinese Academy of Sciences, 
provided data. WU Xianwen [0124 3759 2429] and CAO Wenxuan [2580 2429 1357], 
both of the Institute of Hydrobiology, Chinese Academy of Sciences, ZHENG Bao- 
shan [6774 5508 3790] and LI Sizhong [2621 1835 1813], both of the Institute of 
Zoology, Chinese Academy of Sciences, and ZHU Yuanding [2612 0337 7844] of 
Xiamen Fisheries College provided counsel. 











AUTHOR; ZHU Hui [2612 5610) 
XIA Yicheng [1115 1355 3821 
ZENG Jimian [2582 4949 4875 Ji 


ORG All of the Institute of Hydrobiology, Chinese Academy of Sciences 


TITLEs “Studies on the Utilization of Aquatic Plants for Removing Radioactive 
Materials from Water Bodies (11) The Ability of Absorbing and Accumulating 
Radioactive Materials of Scenedesmus obliquus"* 


SOURCE: Beijing SHUISHENG SHENGWUXUE JIKAN [ACTA HYDROBIOLOGICA SINICA) in 
Chinese No 4, Dec 79 pp 439-444 


TEXT OF ENGLISH ABSTRACT: Scenedesmus obliquus \/urp.) Kutz. has a fairly gvod 
ability to absorb radioactive materials, The total amount of absorption is 
proportional to the duration of the experimental period. 


The absorbing ability of Scened obliquus has a certain relation with the 
illuminating time the algae or 9 The longer illumination they receive, 
the greater absorbing ability they exhibit. Pretreating separately with y-ray, 


infrared rays or supersonic waves promotes the ability for absorbing radioactiv> 
materials of Scenedesmus obliquus. 


[Continuation of SHUISHENG SHENGWUXUE JIKAN No 4, Dec 79 pp 439-444) 


In view of its ability to absorb and accumulate radioactive materials, it is 
possible to use this alga for cleaning the water body polluted by such wastes. 


* Professor LI Shanghao [7812 1424 6275] provided guidance. HE Jianmin [0149 
0256 3046] traced drawings with ink. 


** Has been transferred from the Institute of Hydrobiology. 
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AUTHOR: WU Qing jiang [0702 3237 3068] 
KE Hongwen [2686 7703 2429) 
CHEN Rongde [7115 2837 1795] 
YE Yuzhen [5509 3768 3791] 


ORG: All of the Institute of Hydrobiology, Chinese Academy of Sciences 


TITLEs “Seeking the Way of Maintaining the Vigor in Progeny of the Hybrid 
becween Two Varieties of the Common Carp" 


SOURCE: Beijing SHUISHENG SHENGWUXUE JIKAN [ACTA HYDROBIOLOGICA SINICA] in 
Chinese No 4, Dec 79 pp 452 


TEXT OF ENGLISH ABSTRACT: A possible way of maintaining the vigor in progeny 
of the hybrid between two varieties of the common carp is proposed by the 
authors. For preventing the offspring of the hybrid from genetic segregation 
the authors succeeded in inducing the fertilized eggs of the hybrid into tri- 
ploid. Experiments showed that the five-month-old triploid hybrids were much 
larger than the corresponding diploid ones. The reproduction of the triploid 
hybrids may be realized in theory by means of: 1. parthenogenesis, 2. natural 
gynogenesis, or 3. induced gynogenesis. Come what may, the offspring of the 
triploid hybrid should retain its triploidy. Since regular genetic segregation 
would not occur in their offspring, they would in all likelihood maintain their 
hybrid vigor generation after generation. 





AUTHOR: 7HAO Ming ji [6392 2494 5636] 
SU Zegu [5685 3419 0657] 
HUANG Wenyu [7806 2429 6735] 
WANG Zuxiong [3769 4371 3574] 


ORG : All of the Institute of Hydrobiology, Chinese Academy of Sciences 


TITLE: “On the Hematological Indices of Pond-Reared Common Carp and Grass 
Carp”"* 


SOURCE: Beijing SHUISHENG SHENGWUXUE JIKAN [ACTA HYDROBIOLOGICA SINICA] in 
Chinese No 4, Dec 79 pp 453-464 


TEXT OF ENGLISH ABSTRACT: From 1963 to 1964, 488 and 211 blood samples were 
taken from 288 common carps (Cyprinus carpio L.) and 145 grass carps (Cteno- 
pharyngodon idellus C. et V.) respectively. Blood indices, such as number of 
red and white blood cells (RBC and WBC) per unit velume, hemoglobin content 
(Hb), hematocrit (Ht), erythrocyte sedimentation rate (ESR) and the differential 
blood count (DBC), were determined for each sample. 





This paper gives the counting results and morphological descriptions of red and 
white blood cells as well as the regularity of their numerical and morphological 
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(Continuation of SHUISHENG SHENGWUXUE JIKAN No 4, Dec 79 pp 453-464) 


variations. The statistical data of certain indices, su »plemented by the 
results of certain designed experiments, reveal the principal causes of their 
seasonal changes in relation to gonadal development or reproductive activities. 


Under normal rearing conditions, there is only a slight difference in the RBC 
counts (or Hb conteat) and in DBC values between individuals of the same fish 
species. Therefore, they may be used as normal physiological indices for pond- 
rearing common carp and grass carp. 


* The late HE Zuyi [0149 4371 5405] took part in the work. DI Ke [3695 0344] 
made the drawings. 
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Lasers 


AUTHOR: WANG Zhengping [3769 2973 1627] 
FU Shufen [0265 3219 5358] 
CHEN Jianwen [7115 1696 2429] 


ORG: WANG of the Department of Applied Mechanics and Engineering Science, 
University of California, San Diego; FU and CHEN both of the Shanghai Institute 
of Optics and Fine Mechanics, Chinese Academy of Sciences 


TITLE: "Investigation of XeF Laser Radiation Spectra" 
SOURCE: Shanghai JIGUANG [LASER JOURNAL] in Chinese Vol 6 No 9, Sep 79 pp 1-4 


TEXT OF ENGLISH ABSTRACT: The spectral distribution of XeF laser light was 
investigated with second order spectra of a 2M grating spectroscope. Ninety 
laser lines were obtained, and 57 of them were observed for the first time. 


AUTHOR: LOU Qihong [2869 4388 3163] 
YU Shusheng [0060 3412 3932] 
DING Aizhen [0002 1947 5271] 


ORG: All of the Shanghai Institute of Optics and Fine Mechanics, Chinese 
Academy of Sciences 


TITLE; “Analysis of Output Pulse Profiles of a TEA C09 Laser" 


SOURCE: Shanghai JIGUANG [LASER JOURNAL] in Chinese Vol 6 No 9, Sep 79 
pp 5-10 


TEXT OF ENGLISH ABSTRACT: The output characteristics of a TEA C02 laser for 
various gas mixtures and various pump levels are quantitatively calculated using 
time-varying electron excitation coefficients. The calculation results are in 
good agreement with those of experiments. According to the theory of partial 
population inversion suggested by Polanyi, the conditions for partial population 
of CO> molecules are discussed. The single peak of the output pulse for gas 
mixtures involving No is explained with the partial population inversion. 














AUTHOR: ZHANG Guangyin [1728 0342 1377] 
ORG: Department of Physics, Nankai University 


TITLE: “Analysis and Assessment for a Number of Cavity Configurations of 
Solid State Lasers" 


SOURCE: Shanghai JIGUANG [LASER JOURNAL] in Chinese Vol 6 No 9, Sep 79 
pp 11-18 


TEXT OF ENGLISH ABSTRACT: 8, means of the transformation circle diagram, a 
number of universal cavit’ c nfigurations for solid state lasers are analyzed 
and assessed from the asp .‘. of thermal insensitivity, mode property, com act- 
ness of configuration and ilization ratio of active medium. 


AUTHOR: LIU Songhao [0491 7313 6275] 
CHEN Zhongyu [7115 0112 5940] 
YANG Hangian [2799 3211 0241] 
CHEN Qiao [7115 2890] 


ORG: All of the Shanghai Institute of Optics and Fine Mechanics, Chinese 
Academy of Sciences 


TITLE: "Stimulated Brillouin Scattering in Nd-Doped Glasses” 


SOURCE: Shanghai JIGUANG [LASER JOURNAL] in Chinese Vol 6 No 9, Sep 79 
pp 19-22 


TEXT OF ENGLISH ABSTRACT: By using a Q switched high power glass laser, SBS 
(Stimulated Brillouin Scattering) is observed before the appearance of damage 

in Nd glasses under our experimental conditions. However, SBS cannot be regarded 
as the main mechanism for damage in Nd-doped glasses. 
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AUTHOR: HU Hefang [5170 0735 2455] 


ORG’ Shanghai Institute of Optics and Fine Mechanics, Chinese Academy o! 
Seclences 


TITLEs “Study on the Spectroscopic and Fluorescence Characteristics of Na 
doped Phosphate Glasses" 


SOURCE: Shanghai JIGUANG [LASER JOURNAL] in Chinese Vol 6 No 9, Sep 79 
pp 23-28 


TEXT OF ENGLISH ABSTRACT; Two series of Nd-doped glasses, Lig0+BaO*XP20s5 and 
45Ry0*55P905 where R is alkali or alkaline earth element, were prepared, and 
their absorption and fluorescerce spectra were measured, Based on the Judd- 
Ofelt theoretical model, the effects of various oxides on the fluorescence 
properties of Nd-doped phosphate glasses were studied. It was shown that the 
spontaneous radiative transition probability of Nd3* increases with the de- 
creasing of field strength of cations. 


AUTHOR: TANG Xiao [3282 2556] 
FENG Baohua [7458 1405 5478] 
ZHANG Zuren [1728 4371 0088] 


ORG: All of the Institute of Physics, Chinese Academy of Sciences 


TITLE: "Dye Laser Forced Oscillator" 


SOURCE: Shanghai JIGUANG [LASER JOURNAL] in Chinese Vol 6 No 9, Sep 79 
pp 29-30 


TEXT OF ENGLISH ABSTRACT: A method is described for obtaining high power, 
tunable dye laser output of narrow linewidth. The experimental set-up is yg 


duced on_which high power output of 30 mj and 520 mj with linewidths of 0.03 
and 0.1 & have been obtained. 











AUTHOR: TANG Guiehen — Oil wae 
Zul Tinats 25868 1250 1250 
KLE Zastig f 60 2737 6900 
QIU Peixia [5941 0160 7209 


ORGS All of the Shanghai Inetitute of Optics and Fine Mechanics, Chinese 
Academy of Sciences 


TITLE: “Investigations on Ultrashort Laser Pulses--Generation and Measuremext, 
Selection and Amplification" 


SOURCE: Shanghai JIGUANG [LASER JOURNAL) in Chinese Vol 6 No 9, Sep 79 
pp 31-38 


TEXT OF ENGLISH ABSTRACT: Investigation results on ultrashort pulses of a 
passively mode-locked Nd glass laser are presented in this article, The genera- 
tion, selection and amplification of the ultrashort pulses are described in 
particular. The effects of dye cell, dye concentration and the transmissivity 
of the output mirror on mode locking have been studied. The amplification 
factor and the signal-to-noise ratio for pulses of 10 ps to 130 ps have Leen 
measured. Some of the experimental results on interaction between ultras!.ort 
pulses and plasma are also included, 


AUTHOR: FAN Pinzhong [5400 0756 1813] 
LIN Yingvi [2651 5391 0308) 
YU Yaojin [0205 3852 6855] 
YU Zhijie [0060 1807 2212] 
ZHUANG Xin [5445 2946] 


ORG: All of the Shanghai Institute of Optics and Fine Mechanics, Chinese 
Academy of Sciences 


TITLE: “A Technique for Glass Sealing of Optical Windows and Laser Cavity 
Mirrors” 


SOURCE: Shanghai JIGUANG [LASER JOURNAL] in Chinese Vol 6 No 9, Sep 79 
pp 39-42 


TEXT OF ENGLISH ABSTRACT: The requirements of sealing for optical windows «and 
laser cavity mirrors are briefly discussed in this paper and several sealing 
techniques in existence are compared. A technique of direct glass sealing for 


optical windows and laser mirrors is described and some sealing characteristics 
are presented. 











AUTHOR: XU Dewe. [1776 1795 4850] 
ORG1 Changchun Institute of Physics, Chinese Academy of Sciences 


PIT Les "A Symmetric Prism Optical Coupler for Observing Waveguide Modes and 
Measuring Parametere of Thin Film" 


SOURCE: Swanghai JIGUANG [LASER JOURNAL] in Chinese Vol 6 No 9, Sep 79 
PP 43-45 


TEXT OF ENGI 


; 
prepared on 
v 


oH ABSTRACT: the parameters for waveguide thin film of BaK» glass 


substrate of 10 x 75 x 2 mm? Kg glass were measured, The observed 


| 
| 
values \. are in good agreement with the theoretical ones. 


AUTHOR: WANG Yuzhi [3769 3768 5347] 
LIU Yashu [0491 0068 3219] 
XU Ruming [607° 1172 2494} 


ORG All of the Shanghai Institute of Optics and Fine Mechanics, Chinese 
Academy of Sciences 


TITLE: “Parameter Selection for Highly Stable C09 Laser Oscillators" 


SOURCE: hanghai JIGUANG [LASER JOURNAL] in Chinese Vol 6 No 9, Sep 79 
pp 46-48 


TEXT OF ENGLISH ABSTRACT: Some problems on parameter selection for stable 
monomode CO» oscillators are discussed, 











AUTHOR: LI Gong jin [2621 0361 3866) 
LI Xuezheng [2621 1331 2973] 


ORG s Both of Beijing Optical Instrument Works 
TITLE: “Longitudinal DKDP Electro-Optic Modulators Connected in Series" 


SOURCE; Shanghai JIGUANG [LASER JOURNAL] in Chinese Vol 6 No 9, Sep 79 
pp 49-52 


TEXT OF ENGLISH ABSTRACT: A description of the design, processing and compact 
and perfect configuration of longitudinal DKDP electro-optic modulators con- 
nected in series is given in detail, The technical performances of the mo'u- 
lators are particularly applicable for laser rangefinders. 


AUTHOR: XIANG Liren [0686 4539 0086] 
ORG: Chongqing Institute of Optics and Fine Mechanics 
TITLEs "Measurement o. Laser Power and Energy” 


SOURCE: Shanghai JIGUQNG [LASER JOURNAL] in Chinese Vol 6 No 9, Sep 79 
pp 53-60 


TEXT OF ENGLISH ABSTRACT: Three methods, photothermal, photoelectric and 
thermoelectric methods, for measurement of laser power and energy are reviewed, 
The performances of the available domestic and foreign devices are tabulated, 
and a brief comment is made on the future development of the measurement com- 
ponents and instruments. 
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Mechanical Engineering 


AUTHOR: EICHHORN, fF, 
PLATZ, J, 
PAN Jiluan (3382 7139 7019] 


ORGs EICHHORN and PLATZ both of the Welding Institute, Aachen Industrial 
Universitys PAN of Qinghua University 


TITLE: "New Seam Tracking System for Are Welding" 


SOURCE: Bei jing JIXIBGONGCHENG XUEBAO [CHINESE JOURNAL OF MECHANICAL ENGINEER- 
ING] in Chinese Vol 16 No 1, Mar 80 pp 1-14 


TEXT OF ENGLISH ABSTRACT: Automation of the welding process is one of the most 
urgent and important problems in modern industry. The first task for solving 
it is to realize the automatic seam tracking and the key point of realizing 
seam tracking is to develop suitable sensors. Aachen Industrial University 
developed a new seam tracking system, the special feature of which is the using 
of the arc itself as the sensor, and therefore it possesses superiority in many 
respects over all existing seam tracking systems. However, it also has a 
radical shortcoming, i.e., sensitivity to short-circuit transfer, which makes 
it useless in such cases. Recently observations and study on this system have 
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been made further at Aachen Industrial University, and the problem was success- 
fully resolved. As a result of this work, this new system can be used not only 
for submerged arc welding and spray transfer MIG-MAG welding, but also for 
short-circuit transfer welding processes. 


This paper describes the principle, mechanis., electrical block diagram of the 
system and the results of the latest study on it. 
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AUTHOR: ZENG Yicheng [2582 5669 2052] 
FANG Guiru [2075 6311 1172) 
WU Jizhi [0702 1323 4160) 
DU Yongan [2629 3057 1344] 
SHEN Huibin [3088 2585 3453) 
$U0 Jiuchang [4792 0036 7022) 
ZHUANG Yingkai [5445 5391 0418) 


ORG: ZENG, FANG, WU, DU and SHEN all of Zhengzhou Institute of Mechanical 
Sciences; SUO of Plant 3401; ZHUANG of Xiamen Automobile Repair and Parts Plant 


TITLEs “Hypoid Pinion and Ring Gears of Bainitic Nodular Iron with Shell 
Molded Cast Teeth" 


SOURCE: Beijing JIXIBGONGCHENG XUEBAO [CHINESE JOURNAL OF MECHANICAL ENGINEER- 
ING] in Chinese Vol 16 No 1, Mar 80 pp 15-28 


TEXT OF ENGLISH ABSTRACT: Rear axle hypoid pinion and ring gears made of 
bainitic nodular iron with shell molded cast teeth have successfully been used 
on light and medium trucks in China for several years. Cu and Mo alloyed iron 
with low Mn and high Si, good inoculation, graphite nodule refinement and cor- 
rect austempering technology result in complete transformation to fine grain 


[Continuation of JIXIBGONGCHENG XUEBAO Vol 16 No 1, Mar 80 pp 15-28] 


lower bainitic structure with high mechanical properties. Shot-peening raises 
the bending endurance limit of the gear teeth. Optimum modification of tooth 
parameters of pattern-gears, three-point pitch circle positioning in machining 
and electric spark running-in ensure good meshing of tooth flanks, quiet run- 
ning and long life of gears. Road reliability tests of 25,000 and 50,000 km 
and several years of actual service on more than 10 types of trucks have proved 
that gears thus made are satisfactory for the duty. Production by this method 
saves labor and time, and does not need large investment in equipment. Such 
gears are now in batch-production in China. 














AUTHOKs §=LI Shuoben [2621 4311 2009) 
KANG Kachang [1660 6671 2490) 
YANG Yuying (2799 3768 5391] 


ORG All of Harbin Industrial University 


rITLE: “Analysis of Various Deformations and Classification of Operations in 
Sheet -metal Pressworking" 


SOURCE: Bei jing JIXIBGONGCHENG XUEBAO [CHINESE JOURNAL OF MECHANICAL ENGINEER- 
ING] in Chinese Vol 16 No 1, Mar 80 pp 29-39 


TEXT OF ENGLISH ABSTRACT: In this study, a new classification method is pre- 
sented based on the analysis of various features of all classes of sheet-meta) 
deformation. The pressing deformation is classified into tensile and com- 
pressive deformations according to the sense of stress and strain in the direc- 
tion of absolute maximum stress. These two kinds of deformations can be illus- 
trated by the pressing strain diagram and pressing stress diagram, and there 
is a One-to-one correspondence between these two diagrams. Although these two 
kinds of deformations are essentially different, the pressing deformation of 
either follows an identical law, that is, the eritical level of deformation, 
their influencing factors and measures to increase the critical level are all 
governed by the same laws. Thus many common laws of pressing deformation can 
be presented and further studied by this classification, 


AUTHOR: LIU Changnian [0491 7022 1628] 
ORG: Bei jing Aeronautical Coiiege 


TITLE: “The Method of Selection of Optimum Parameters in Power Mechanism of 
Electro-Hydraulic Servo-System" 


SOURCE: Bei jing JIXIBGONGCHENG XUEBAO [CHINESE JOURNAL OF MECHANICAL ENGINEER- 
ING] in Chinese Vol 16 No 1, Mar 80 pp 40-55 


TEXT OF ENGLISH ABSTRACT: A special calculating rule (P-Q rule) is introduced 
in this paper for the selection of optimum parameters in power mechanism of 
electro-hydraulic servo-system. With the aid of this rule, it is possible to 
determine the no-load flow of the servo-valve and effective area A of oil- 
cylinder piston with one of four optimum indexes as follows: 

l. Minimum power required; 

2. Minimum A (Cor D) (fast response of system); 

3, Qwy and A at relative minimum (sub-optimization); 

4, Judgment of applicability of given servo-valve and selection of minimum A 
with given servo-valve. 


The special features of this calculating method are that the load locus can be 
of any geometric shape and the piston areas of the two ends of the oil-cylinder 
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can be equal or unequal. The methods of the past are on.y applivable for 
special load locuses, 1.@., straight=line, normal eliipse, etc., as well as 
requiring the platon areas of the two ends of the oll-eylinder to be equal, 


AUTHOR: WANG Qinghuan [3076 1987 2719] 
ORG : Centrifugal Compressor Research Group, Chinese Academy of Sciences 


TITLE: “The Principles and Methods of Aerodynamical Design of a Seriation 
Centrifugal Compressor" 


SOURCE: Beijing JLXIBGONGCHENG XUEBAO [CHINESE JOURNAL OF MECHANICAL ENGINEER- 
ING] in Chinese Vol 16 No 1, Mar 80 pp 56-71 


TEXT OF ENGLISH ABSTRACT: The principles and methods of design of a seriation 
centrifugal compressor have been systematically ‘liscussed in this paper. First 
of all, various problems, such as the design features of a seriation centrifugal 
compressor, chock and surge, match between impellers and diffusers, losses and 
criteria of the optimal distribution of velocities, etc., have been analyzed 
according, to aerodynamics of turbomachinery. 


On this basis, a conerete method of design has been proposed. It comprises the 
subjects, such as the scheme of distributing grade of impellers and diffusers, 
the choice of basic aerodynamical and mechanical parameters, the calculation of 
S,; and S» steam surfaces, the methods of shaping inducers, etc. 
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Seriation centrifugal compressors of type C2-355 which have been designed in 
accordance with the above principles have successfully reached the design 
indexes, and have been appraised and put into operation, 


The main part of the experiment results was also presented in this paper. 


AUTHOR: QIU Yaojian [5941 1031 0256] 
CAO Fengyu [2580 7364 6276] 
YANG Rang [2799 6245] 


ORG: All of Beijing Iron and Steel College 


TITLE: “An Investigation of Low Temperature Temper Embrittlement of Si-Mn- 
Mo-V Steels with Medium Carbon Content" 


SOURCE: Beijing JIXIBGONGCHENG KUEBAO [CHINESE JOURNAL OF MECHANICAL ENGINEER- 
ING] in Chinese Vol 16 No 1, Mar 80 pp 72-77 


TEXT OF ENGLISH ABSTRACT: In this work the effect of alloying elements molyb- 
denum and vanadium on the low temperature temper embrittlement of Si-Mn steels 
has been investigated by means of impact test, fracture toughness test, frac- 
tography and ion probe micro-analysis. The results of the investigation showed 
that Si-Mn steels have obviously low temperature temper embrittlement when 
molybdenum is absent. This embrittlement occurs at 360°C. The addition of 
about 0.3 percent molybdenum to this steel can greatly reduce or completely 
suppress the 360°C embrittlement. Vanadium ranging from 0.05 to 0.33 percent 
has no significant influence on the 360°C embrittlement. 


The behavior of the effect of molybdenum and vanadium on fracture toughness is 
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na logous to that of the effect on Lmpact Loughness. Based on tiv results of 
ion probe microanalysis, it has been shown that the 460°C embrittlement of 
SieMn steels is associated with the segregation of phosphorus on the grain 
boundaries of prior austenite, 


AUTHOR: WANG Yingshu [3769 5391 1204] 
LIANG Dongtu [2733 2639 0956] 
QU Meiling [4234 3780 3781] 


ORG: All of Beijing Iron and Steel Institute; Hefei General Machine 
Institute 


TITLEs “Research on Formation-Mechanism of Reheat Cracking with Steels for 
Pressure Vessel and Provisions of Prevention"* 


SOURCE: Beijing JIXIEGONGCHENG XUEBAO [CHINESE JOURNAL OF MECHANICAL ENGINEER- 
ING] in Chinese Vol 16 No 1, Mar 80 pp 78-90 


TEXT OF ENGLISH ABSTRACT: The susceptibility to reheat cracking due to the 
heat-affected zone has been determined by using the Y-type groove S.R. crack 
resisting test and other methods, and thin foil specimens taken from this heat- 
affectec zone have been analyzed by using a Scanning Transmission Electron 
Microscope with attached EDAX. This combined analysis includes morphological 
observation of microstructure and determination of structure and orientation 
relationship. According to the precipitation hardening and creep deformation 
theory, the cause of reheat cracking has been discussed. It has been suggested 
that reheat cracking will be able to be controlled and prevented through post- 
weld isothermal treatment which has brought about the fragmentation of mosaic 
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block in the grains and a change in carbides precipitation and their distribu- 
tion. After different experiments of postweld isothermal treatment and being 
proved by other related steels, this way of prevention has been proved as 
effective, 


* Also taking part in this study were: MA Guogian [7456 0948 3383], AI Baorui 
[5337 1405 3843], SUN Yongling [1327 3057 0109], LI Pingjin [2621 1627 3866], 
WU Gengehun [0702 1854 2504] and ZHAO Yuhua [6392 3768 5478]. 


AUTHOR: WANG Zutang [3769 4371 0781] 
ORG: Qinghua University 


TITLE: "Design of Ribbon or Wire Prestressed High Pressure Vessel or Cold 
Extrusion Die without Tensile Hoop Stress at the Core Under Working Pressure" 


SOURCE: Beijing JIXIEGONGCHENG XUEBAO [CHINESE JOURNAL OF MECHANICAL ENGINEER- 
ING] in Chinese Vol 16 No 1, Mar 80 pp 91-96 


TEXT OF ENGLISH ABSTRACT: Ribbon or wire prestressed cylinder for high pressure 
vessels or cold extrusion dies consists of two parts: the winding and core. 
Winding with constant shear stress most efficiently utilizes winding materials 
and permits maximum possible internal working pressure. It is desired that 
under working pressure there is no tensile hoop stress at the inner face of the 
core in order to prevent early cracking and increase fatigue strength. In this 
paper, the method of optimum design and calculation equations are derived for 
this purpose. 











AUTHOR: HUANG Kezhi [7806 0344 2535] 
XUE Mingde [5641 2494 1795] 
LI Shiyu [2621 0013 3768] 


ORG 3 HUANG and XUE both of the Department of Engineering Mechanics, Qinghua 
University; LI of the Beijing Main Petroleum Chemical Plant Design Institute 


TITLE: "A Proposed Method of Stress Analysis in Fixed Tubesheets of Heat 
Uxychangers" 


SOURCE: Beijing JIXIEGONGCHENG XUEBAO [CHINESE JOURNAL OF MECHANICAL ENGINEER- 
ING] in Chinese Vol 16 No 2, Jun 80 pp 1-23 


TEXT OF ENGLISH ABSTRACT; In this paper considerations are given to the tollow- 
ing two situations which have not been taken into account by previous investi- 
gators: 

l. There exists in general an outside unperforated zone which, though narrow, 
has a noticeable effect on the stress distribution of the tubesheet. 

2. As the middle planes of the tubesheet and shell flange are not in the same 
plane, membrane forces, increasing largely the rotational rigidity of the shell 
flange and producing remarkable effect on stress distribution, will come into 
play. 
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Numerical results by the proposed method of analysis are checked closely by 
experiments on three tubesheets with triangular hole patterns if the full tube 
thickness is considered in the ligament efficiency calculation. 
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AUTHOK: WANG Mingde [3769 2494 1795] 
ORG: Gansu Industrial University 


TITLE: “The Application of Cybernetics in the Design of Mechanical Trans- 
mission System" 


SOURCE: Beijing JIXIEGONGCHENG XUEBAO [CHINESE JOURNAL OF MECHANICAL ENGINEER- 
ING] in Chinese Vol 16 No 2, Jun 80 pp 25-46 


TEXT OF ENGLISH ABSTRACT: This article deals with (he application of cyber- 
netics in the design of mechanical transmission systems. Just as cybernetics 

is applied to the design of information transmission systems, it is applied to 
the design of mechanical transmission systems so as to substitute for the tradi- 
tional rules of thumb. In light of cybernetics, the author has analyzed the 
influence of the parameters of the mechanical transmission system of the con- 
touring NC milling machine on its working accuracy, and the author has taken 

the actual measurements of the wor’ing errors. The theoretical analysis is in 
conformity with the actual measurements, hence justifying the feasibility of 
cybernetics to the design of mechanical transmission systems. In this article 
are given the mathematical models and the transfer functions of the typical 
mechanical transmission systems; the analysis of the errors in static and dynamic 
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states; the feedback control systems and the mechanical governors and their 
mathematical models; transfer functions and the amplitude-frequency curves in 
logarithm. A new approach to raising the accuracy of the mechanical trans- 
mission system is thus obtained. 
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AUTHOK: WANG Shiqing [3769 0013 3237] 
ORG: Tangshan Metallurgy and Mining Machinery Plant 
TITLE: “The Theory and Calculation of Magnetic Vibrator" 


SOURCE: Beijing JIXIEGONGCHENG XUEBAO [CHINESE JOURNAL OF MECHANICAL ENGINEER- 
ING] in Chinese Vol 16 No 2, Jun 80 pp 47-62 


TEXT OF ENGLISH ABSTRACT: In the past we applied Soviet Russia scholar Potu- 
raev's result as the theory of design in designing our magnetic vibrator in 
China. As we have pointed out, his result contained grave mistakes and was 
with limitations. This paper addresses the combination of the author's prior 
research reports. The design theory of the electrical parameter of the ele ceo 
magnetic driven resonant mechanism, the desig formulas, illustrations and 
tables are offered to correct the mistakes in the previous design theory. Also 
given is a reasonable design method for the Magnetic Vibrator. 


AUTHOR; ZHANG Hong [1728 3163] 
ORG: Beijing Institute of Aeronautical Engineering 
TITLE: “On Compensation for Wear in Contour Precision Grinding" 


SOURCE: Beijing JIXIBGONGCHENG XUEBAO [CHINESE JOURNAL OF MECHANICAL ENGINEER- 
ING] in Chinese Vol 16 No 2, Jun 80 pp 63-75 


TEXT OF ENGLISH ABSTRACT: The influence of wear of the grinding wheel on the 
accuracy of contour grinding and the basic principle and methods of its com- 
pensation are discussed in this paper. 


In contour grinding, compensation for the wear of the wheel may be performed 
axially and/or radially. In Radial Compensating, the Nonnormal Compensation 
Error 6 may be estimated by the formulas 


& = AR(1 -” cos 7 ). 


One of the methods for decreasing the error is to limit the wear QR, but a 
more effective method is to limit the Compensation Angle ‘YY, and the most ef- 
fective method for eliminating the error is Normal Compensation, in this case, 
because the angle Y=0O, the error 6 equals zero theoretically. 
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[wo types of Normal Compensating devices designed and experimented with suc- 
cessfully by the author are presented; the "Electro-Conducting Roller" and 

the “Eccentric Crank." Both devices are capable of self-finding the Normal fron 
the contour of the Master during grinding. 


AUTHOR: WENG Bing [5040 4426] 
ORG Taiyuan Heavy Duty Crane Design Institute 
TITLE: "A Method of Strength Caiculation for Open-Web Truss Type Crane Bridge" 


SOURCE: Beijing JIXIBGONGCHENG XUEBAO [CHINESE JOURNAL OF MECHANICAL ENGINEER- 
ING] in Chinese Vol 16 No 2, Jun 80 pp 76-95 


TEXT OF ENGLISH ABSTRACT: This paper presents a method of strength calculation 
for open-web truss type crane bridge which has been successfully applied to 

the products’ designs since 1963. The other calculating methods presented by 
foreign authors are also evaluated in this paper. 


Because the results of this paper have been adopted by "The Handbook for Crane 
Design,” they can be considered as descriptive material for this handbook. 
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MeLroioery 


ORGS Magnetic Standard Group, National Institute of Metrology 
LEs "lhe Absolute Measurement of the Ampere by NMR Method" 


OURCE: Beijing JLLIANG XUEBAO [ACTA METROLOGICA SINICA] in Chinese Vol 1 


; in 8U pp Zi 5 


EXT OF ENGLISH ABSTRACTS This paper describes the principle, apparatus, ex- 
perimental procedure and uncertainties of the absolute measurement of the 
wmipe* the nuclear magnetic resonance method, A conversion factor betw « 
the as-maintained ampere of NIM and the absolute ampere 1s given by 

K= 1 = (3,30 & 1.80) ppm 
with a total undertainty (16) of 1.8 ppm. Since two methods have been used 
to determine the gyromagnetic ratio of the proton (i.e., the high-field and 
low=fileld method) at the same laboratory, systematic erro-s in reproducing 
iutained umit can be eliminated. The precision of this method is 
uch better than the usually used current -balance method. 


: ross Capacitor Group, National Institute of Metrology 


Es "A Calculable Cross Capacitor and Absolute Measurement of Flectrical 


OURCE: Beijing JILIANG XUEBAO [ACTA METROLOGICA SINICA] in Chinese Vol 1 
Ly in 8U pp 16-26 


EX. OF ENGLISH ABSTRACT: This paper describes the construction and features 
f the calculable cross capacitor established at the National Institute of 
Metrology. Some formulae for calculating average capacitance error due to the 
leparture of geometric dimension of the electrode system from che ideal con- 
litions have been presented and the total uncertainty of the capacitor is also 
given. The paper also describes the absolute measurement of the unit of ro- 

istance and the work for deriving absolute henry. The whole set of the 


iring system and standards made for these purposes are briefly introduced 














LITLEs "On the Realization of International Pract.cal lemperature Scale ol 


1968 trom USC to 630%" 


JOURCEs Beijing JILIANG XUEBAO [ACTA METROLOGICA SINICA] in Chinese Vol 1 


NO 1, Jan 8U pp 27 =35 


7 


[EXT OF ENGLISH ABSTRACis In the present paper the apparatus and techniques 
ised at the National Institute of Metrology for realization of the Internation: 
11 Practical Temperature Seale of 1968 from O°C to 630°C are described. The 
deviation of observed fixed points are found to be ¢ 0.1 mK, & 0.5 mK, & UO. mk 
and ¢ 0.3 mK for triple point of water, steam point, tin point and zinc point 
respectively. The stabilities during one year approximate to 0.1 mK (triple 
point of water), 1.0 mK (tin point) and 1.5 mK (zine point). 
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“Controlled Behavior of the Meniscus Liquid Surface and Its 


App. * . 0 ” 
SOURCE: Beijing JILIANG KUEBAO [ACTA METROLOGICA SINICA] in Chinese Vol 
N« as =) PP {= 


TEXT OF ENGLISH ABSTRACT: An expression of the meniscus liquid surface which 


& a) 
ct with a Lid wall is derived. The principle that controls the 

ehavior o he urface by means of different shapes of the solid wail 

the controlled condition of the meniscus surface is aiso cai- 
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AUTHOR: ZHANG Zhonghua [1728 6988 5478] 
ORG 3 None 
TITLEs "An Optimization Method for Design of Constant Phase Shift Network" 


SOURCEs Beijing JILIANG XUEBAO [ACTA METROLOGICA SINICA) in Chinese Vol 1 
No 1, Jan $0 pp 46-51 


TEXT OF ENGLISH ABSTRACT: In this paper a method for the design of a constant 
phase shift network, which can be used to improve the dynamical characteristics 
of feedback systems with variable open-loop gain, has been proposed. A com- 
puter program for optimization was adopted to find optimal position of po’ es 
and zeros, thus an optimization design method realized on computer was attained. 
The R-C network was used in the design so that the network obtained can be 
integrated easily. The method offered here may find its usage in a series of 
feedback systems with high accuracy, such as the frequency stabilization of the 
laser, the lock-in of light wave length, the frequency stabilization of micro- 
wave by superconductive cavity, the magnetic field stabilization by NMR, the 
precise operative amplifier, etc. 


AUTHOR: HU Qiduo [5170 0366 6995] 
ORG None 
"SLEs "Self-lifting Control System and Its Applications” 


SOURCE: Beijing JILIANG XUEBAO [ACTA MEIROLOGICA SINICA] in Chinese Vol 1 
No 1, Jan 80 pp 52-62 


TEXT OF ENGLISH ABSTRACT: This paper pre: ents a method for decreasing the 
steady-error of a closed-loop control syst. by making a transfer zero with the 
elf-lifting method. The steady-error can be adjusted to zero theoretically. 
By this method a system with advantages equ valent to those obtained by the 
ordinary open-closed-loop method can be ott: ined without any rigorous synchro- 
regulated setting. Therefore, the difricult ies caused by synchro-sampling can 
be avoided, and this method can be used in t»xe system wherei", serious trouvle 
will be met with using the open-closed-loop sethod. It is found that adding 
transfer zero to a deep feedback system by self-lifting does not cause more 
lifficulties in the system stability design. In principle, this method can 
replace the open-closed-loop method used in the automatic control system. Some 
examples are given to show the application of this method in electrical 


measurements. 











AUTHORs HUANG Zhixun [7806 1807 3169] 
ORG 4 yone 


TITLE: "On the Reflection Coefficient Expressed in Terms of the Conjugate 
Impedances" 


SOURCE: Beijing JILIANG XUEBAO [ACTA METROLOGICA SINICA] in Chinese Vol | 
No lL» Jan 80 PP 6 76 


(EXT OF ENGLISH ABSTRACT: This paper discusses the power waves and their ap- 
plications. ‘hese waves are related to the available power of the generator. 
ihe retlection coefficient of the power waves is different from the conven- 
tional traveling waves, and it can lead to more precise thinking and measure- 
ments. 


Using this theory, we explain the reflection coefticient of the WBCO (Wave- 
guide Below Cutoff). A brief discussion is also made on the plasma which is 
included in the applications of power waves. 


AUTHOR: HUA Yuanlong [5478 0337 7893] 
ZHAO Rong jin [6392 2837 6855] 
CHEN Zhenxi [7115 2182 6007] 
XU Zhongwei [6079 1813 0251] 
ZENG Wensheng [2582 4489 4141] 


ORG 3 None 
TITLE: "The LaNiS-H Storage for the Hydrogen Maser” 


SOURCE: Beijing JILIANG XUEBAO [ACTA METROLOGICA SINICA] in Chinese Vol 1 
No 1, Jan 80 pp 77-78 


(EXT OF ENGLISH ABSTRACT: In the traditional hydrogen maser, the molecular 
nyGrogen supply is a high pressure hydrogen gas bottle which is large in vol- 
im@, inconvenient in use, and requires special precautions against exploding. 
'or the hydrogen maser miniaturization, we utilize the LaNi5-H storage instead 
of the high pressure uydrogen gas bottle, in which tne LaNi5 hydride powder 
was Supplied by the Institute of Non-ferrous Metals, Ministry of Metallurgical 
Industry. 


paper a new Lay rage is described in which the volume is 


only 1 percent of the previous h ressure hydrogen gas bottle. Furthermore, 
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it has the advantages of convenience, satiety, low cost and long life. The test 
data indieate that the purity of hydrogen is better than 99.98 percent, 


we have considered several important properties of LaNid, such as storage 
capacity, reversibility of reaction and stability. Other properties of im- 
portance ares rate of absorption and desorption, constancy of the equilibrium 
pressure during the reaction at constant temperature, sensitivity of the reac- 
tion products to impurities. The above properties make LaNi5-H used as the 
molecular hydrogen sopply tor hydrogen maser. 


In Our new hydrogen maser, the molecular hydrogen supply is a LaNi5<H storage 
which consists of about 20 grams of LaNi5. When heated, the LaNi5 release 
hydrogen at a rate controlled by the temperature of the material. In this 
design, we use a pressure vessel with a volume of 200 mm x @25 mm and the 
gas at 3.2 ke/emé. This corresponds to a storage of 0.15 mole of molecular 
hydrogen, and with a hydrogen consumption rate of 0.02 moles per year, the 
hydrogen would last about 7 years. 
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lITLEs "An Attenuation Measuring System with a Modulated Subcarrier | echniqu 
in the Frequency Range of 4.5 to 5.5 GHz" 


MOURCEs Beijing JILIANG AUVEBAO [ACTA MET ROLOGICA SINICA] in Chinese Vol 1 
No 3, Jul 80 pp 161-170 


TEXT OF ENGLISH ABSTRACT; This paper describes a new attenuation measuring 
system with a modulated subearrier technique built by the National Institute of 
Metrology in 1978, The system operates at the frequency range of 4.5 to 5.5 GHz 
with an uncertainty of 0.006dB/10dB from O to 40 dB, Error analysis given 

in detail. 


The carrier content in the subcarrier channel can be suppressed by the balanced 
modulator to extend the dynamic range of measurements. A section of coaxial 
cable is inserted in the measuring channel to make a soft connection for the 
calibration of attenuators having different lengths. 


AUTHOR: CHEN Shouren [7115 1343 0088] 
CHU Zaixiang [5969 6528 4382] 
CHEN Hongpan [7115 1347 4323] 


ORG: All of Harbin Industrial University 


TITLEs "The Precise Calculation of the Integrated Emissivity of Baffied 
Blackbody Cavities" 


jOURCE: Beijing JILIANG XUEBAO [ACTA METROLOGICA SINICA] in Chinese Vol 1 
No 3, Jul 80 pp 171-179 


TEXT OF ENGLISH ABSTRACT: The blackbody theory is being perfected through the 
efforts of some scientists. Now attention is focused on the practical applica- 
tion of the cavity theory. Combining the cavity with the detector, some scien- 
tists have used an approximate method to calculate the integrated emissivity of 
the cavity, but the results will ditfer trom the exact value because of the ex- 
istence of the penumbral region. 


| practical application, the detector would not be too far from the aperture, 

oO it is meaningful to calculate precisely the integrated emissivity of the 
cavity when the detector is at a finite distance from the aperture. In this 
paper, we give a precise method to calculate the intergrated emissivity of baffied 








(Continuation of JILIANG XUEBAO Vol 1 No 3, Jul 80 pp 171-179) 


eonieal ana ,lindrical cavities. These equations have been solve’ by numericai 
integration techniques using a digital computer and the results have been con- 
pared with those of Bedford's approximate method, They show that in the case 

of HeO and Hep oe (where H is the distance between a detector and the mouth of a 
cavity), the integrated emissivities @© of the cavity by two methods tend to 
coincide for the same cavity. In other words, the differences in the values of 
e tor the two methods are evident in the H range of practical application, es- 
pecially in the following cases: smaller values of surface emittance; shallow 
eylindrical cavities; and conical cavities with larger half-angles. 


AUTHOR: WANG Hanechun [3769 3352 2504) 
GAO Yuquan [7559 3768 3123] 


ORG: WANG of the Chinese Institute of Metrology; GAO of Tianjin Power 
Driven Machinery Design Institute 


TITLEs "The Standard Tachometric Equipment Ranging from 30 to 100,000 RPM" 


SOURCE: Beijing JILIANG XUEBAO [ACTA METROLOGICA SINICA] in Chinese Vol 1 
No 3, Jul 80 pp 180-189 


TEXT OF ENGLISH ABSTRACT; The standard tachometric equipment described in this 
paper applies a difference-frequency system for stabilizing speed and a frequency 
ynthesizer is used as the given frequency; a scheme of linear and logical dif- 
ference-frequency in parallel is provided in the controlling part and a doubie 
Loop system with a silicon-controlled power supply is used in the adjusting writ. 
(he measuring unit consists of a stroboscopic measuring system, which is check¢ . 
ligital measuring device of speed. The overall accuracy of this equipment 
yetter than t> x 10°? within the range from 30 to 100,000 r.p.m. 
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ORG None 


rITLEs ‘"Transtormational Logic of Numbers of Pulse Equivalence and Its Error" 


SOURCE: Beijing JILIANG XUEBAO [ACTA METROLOGICA SINICA] in Chinese Vol | 
No 4, Jul 80 pp 190-197 


TEXT OF ENGLISH ABSTRACT; A multiplier or counter-type adder can usually be 
used to realize the multiplication of two multidigit figures. This paper intro- 
4 Simpler method, namely, the method for transformation of numbers of 
pulse equivalence (quantizational pitch). Its genersl tormula for calculation, 
error estimation and automatic corrective action is given. These principles are 
applicable and beneficial for all cases of automatic calculational multiplica- 


tion. 
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\UTHORs LIU Zhimin [0491 2535 2406] 


VURG 8 None 


TLEs "The Properties of Residuals and Their Applications" 


‘OURCE: Beifing JILIANG XUEBAO [ACTA METROLOGICA SINICA] in Chinese Vol i 
>> > 


No 3, Jul 80 pp 198-212 


._* 
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TEXT OF ENGLISH ABSTRACT: In this paper, the properties of residuals are in 
| for the rejection of parasitic errors as well as the cher 


ve L1zat @G anG ISse@u 
it the calculated results. The approximation of 32 (2 6 ) criterion used 
t} ejecting of parasitic error, etc., is also discussed. 





AUTHOR: YU Bo [0060 3258] 
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CHEN Jianlin [7115 0494 2651] 


ORG None 
TITLEs "The Calibration of a Reference Sound Source in Semianechoic Room" 


SOURCE; Beijing JILIANG XUEBAO [ACTA METROLOGICA SINICA] in Chinese Vol 1 
No 3, Jul 80 pp 213-218 


TEXT OF ENGLISH ABSTRACT; This paper describes the calibration method of a 
reference sound source. A set of calibration data for a reference sound s0oucc® 
type 4204 of A-power level and sound power level in third octave band frequencies 
in semianechoic room is given. The factors affecting the calibration are also 
analyzed, 


According to the requirements of 1806926, this sound source can be used as a 
standard sound source after calibration. 


AUTHOR: HU Qiduo [5170 0366 6995] 
ORG 3 None 
TITLE: "Some Methods for Increasing Loop Gain of Feedback Systems" 


SOURCE: Beijing JILIANG XUEBAO [ACTA METROLOGICA SINICA] in Chinese Vol 1 
No 3, Jul 80 pp 219-230 


TEXT OF ENGLISH ABSTRACT: This paper proves that the well-known limit of maxi- 
mum available gain, which was attained by H. W. Bode in a single loop feedbac« 
system, can be exceeded if one synthesizes the total gain by adding instead of 
multiplying, as was done in the design of broadband amplifier for overcoming 
the limit of gain-bandwidth product. This technique, therefore, will be useful 
to the precise system requiring both deep feedback and wide bandwidth. 


Three possible approaches are described in this paper for increasing loop gain 
based on the gain adding method; (1) phase compensation with two channels; 
(2) synthesizing necessary transferring zeroes; (3) feedback with phase-shift 
beyond 180°, The possibility and restrictive condition for the realization of 
these approaches are discussed. The second, which has s!lready been put into 
practice successfully, is described in detail in another paper. 











AUTHORs CHEN Chenagren [7115 2052 0088] 
HUANG Xingan [7806 2450 3227] 


ORGS CHEN of the Chinese Institute of Metrology; HUANG of Qianshao Electro- 
mechanical Plant 


TITLE: "A New High Precision Proportional Temperature Controller" 


SOURCE: Beijing JILIANG XUEBAO [ACTA METROLOGICA SINICA] in Chinese Vol 1 
No 3, Jul 80 pp 231-235 


TEXT OF ENGLISH ABSTRACT: This paper describes a new proportional temperature 
controller with high stability. Pure nickel wire with a high resistance-tempera- 
ture coefficient is used both as the temperature sensing element and the heating 
element. The control circuit is a self-balancing current loop which makes use 

of a four-terminal resistor of nickel wire to assure a close-loop both electri- 
cally and thermally. Its advantages are that one may accurately and conve- 
niently set up the thermal operating point, achieve a large-area thermal sam- 
pling, improve the temperature regulation precision, and obtain lower noise 

and lower cost. 


the practical measuring results are consistent with those derived by the formula 
described in this paper. Analysis shows that the temperature may be stabilized 


[Continuation of JILIANG XUEBAO Vol 1 No 3, Jul 80 pp 231-235] 


to within 0,001°C if some general integrated operational amplifieis, such as 
the FC54 series, are used. However, if integrated operational amplifiers with 
lower drif<= are used, the stabilitv would be about 100 pa PC, 








AUTHOR: WU Jiaxiang [0702 0857 4382] 
ORG 3 None 


rITLEs "lhe Function of the Entirely Averaged System of the Tangential Grating 
for the Elimination of the Errors" 


SOURCE: Beijing JILIANG XUEBAO [ACTA METROLOGICA SINICA] in Chinese Vol 1 
No 3, Jul 80 pp 236-240 


(EXT OF ENGLISH ABSTRACT: This paper describes briefly the advantage of using 
the entirely averaged system of the tangential grating as a dividing standard. 
This results trom the effect of the entirely averaged system of the tangent‘al 
grating on eliminating the errors for the defect occurring during the adjust- 
ment, which is derived from the principles of geometrical optics. Finally, 
some useful tormulae are given. 
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CHAO Zhiyu [1560 1807 3842] 
SHENG Zhengzhi [4141 2973 4160] 
WANG Liyu [3769 3810 3768] 
FENG Xizhang [7458 6932 3864] 


ORG: All of the Institute of High Energy Physics, Chinese Academy of 
Sciences, Bei jing 


TITLE: "Ranges of the Fragments from Thermal (Slow) Neutron Fission of 235y 
in Water" 


SOURCE: Beijing HE HUAXUE YU FANGSHE HUAXUE [JOURNAL OF NUCLEAR AND RADIO- 
CHEMISTRY] in Chinese Vol 2 No 2, May 80 pp 70-75, 89 


TEXT OF ENGLISH ABSTRACT: According to the principle of thick target, we used 
the aqueous solutions of uranyl chloride of various concentrations as thick 
targets and platinum plates of known surface area as absorbers immersed in the 
target epputions. The ranges of the U(n, f) fission fragments 89s, ly, 
140Ra, 14.e@ and 144ce in the aqueous solutions of uranyl chloride of various 
concentrations were determined. In the concentration region of 0.16 UZ - 


[Continuation of HE HUAXUE YU FANGSHE HUAXUE Vo! 2 No 2, May 80 pp 70-75, 89] 


6.2 Ui, the uranium concentration had no significant effect on the measurement 
of the range. Therefore, the ranges of the fission fragments in diluted 
UO2C1l5 solutions are very close to those in pure water, and the mean value of 
the ranges in UO»9Cl»9 solutions of various concentrations was taken as the 
range in water. The experimental results of the ranges of these five fission 
fragments in water were: Reoy.99 = 2.39 + 0.04 mgcm™*, Ry-g] = 2.35 4% 

0.09 mgem “s Rga-140 = 1. +92 it U.07 mgcm™2, Roe-14] = 1.91 # 0.12 mgcm@2, 
Reoe-144 = 1.84 & ' “TO me . In order to estimate the effect of back seneter- 


ing of fission tragments in ped. plate, we did the experiments using stain- 

2ss steel plate as absorber (the aqueous solutions of uranyl chloride as thick 
targets). The results were similar. Thus, the effect of back scattering was 
not significant. This work provides a convenient means for determining the 
ranges of the fission fragments in a liquid. 
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ORG : All of the Department of Technical Physics, Beijing University, 
Bei jing 


TITLEs "Additive Effects in Halogen Hot Atom Chemistry. I. Nuclear Reaction 
(Y » n) in Bromobenzene, Fluorobenzene-Amine Systems" 


SOURCE: Beijing HE HUAXUE YU FANGSHE HUAXUE [JOURNAL OF NUCLEAR AND RADIO- 
CHEMISTRY] in Chinese Vol 2 No 2, May 80 pp 76-82 


TEXT OF ENGLISH ABSTRACT: 1. For observing the chemical effects of the nuclear 
reaction 79Br(y , n)78Br in liquid bromobenzene, the nitrogen-containing com- 
pounds, such as aniline, diphenylamine, phenylhydrazine and pyridine, were used 
as additives respectively during irradiation. Similarly, aniline, diphenyl- 
amine, phenylhydrazine, dimethylaniline and pyridine were added in liquid 
fluorobenzene when the reaction 19 y, n)18p proceeded. The curves indicating 
the dependence of recoil atom retention to the additive mole concentration wer? 
plotted, and each curve typically showed the general characteristics of drop- 
ping sharply in low mole percent of additive and gradually in high mole percent. 


[Continuation of HE HUAXUE YU FANGSHE HUAXUE Vol 2 No 2, May 80 pp 76-82] 


2. The relative effectiveness of additives in depressing organic retention was 
revealed in the following order: phenylhydrazine) aniline > dimethylaniline> 
diphenylamine Spyridine. In our opinion the reactivity of nitrogen lone-pair 
electrons, which is influenced and bounded by the Pi-bond delocalization of the 
aromatic amine molecule, substantially determiies this effectiveness order. 

3. Adding the inert adeitive benzene or toluene to the fluorobenzene system, 

. linear dependence of retention to additive concentration was obtained. 


The contribution of the reactive functional group NHNH? of phenylhydrazine in 
reducing the retention chemically could be evaluated by the comparison of the 
benzene line with the phenylhydrazine curve. 








ORG $3 Both of Fudan University, Shanghai 


TITLE: "Separation otf U, Th and Radionuclides by TNOA Extraction Colum 
Chromat ography" 


SOURCE: Beijing HE HUAXUE YU FANGSHE HUAXUE [JOURNAL 0? NUCLEAR AND RADIO- 
CHEMISTRY] in Chinese Vol 2 No 2, May 80 pp 83-89 


TEXT OF ENGLISH ABSTRACT: The adsorption coefficients of uranyl ions between 
(NOA-treated polyvinyl chloride (PVC) powder and hydrochloric acid have been 
measured in batch experiments. It has been found that the effect of the con- 
centration of TNOA in the stationary phase and the concentrations of HCl and 
LiCl on the adsorption coefficient of uranyl ions were similar to the liquid- 
Liquid extraction in the TNOA-HCl1 system. The adsorption capacity of TNOA- 
treated PVC powder increased on increasing the concentration of uranyl ions 

in aqueous solution and followed the Freundlish adsorption equation. The ef- 
fect of y -radiation on the adsorption capacity of TNOA-treated PVC powder has 
also been described. 


[he separation of U, Th and radionuclides by TNOA column extraction chromato- 
graphy has been studied. A microgvam of uranium can be completely separated 


[Continuation of HE HUAXUF YL FANGSHE HU.XUE Vol 2 No 2, May 80 pp 83-89] 


from a bulk amount of thorium by TNOA-PVC column with 7.5 M HCl as the eluent. 
Such a column was also applied to the separation of U, Th and other long-1if: 
fission products. 


Presently ait the Chinese Academy of Medical Sciences. 











_ 
ts 7 
: ; te ~ 
. ; 
‘ ° , ‘.%s oF 
aANL { 
: . : P ’ > . 
lt Nathematioas Modeling Of the 5)8tem Of LO2UM 3) 2 7HNO 5 =H90/ 30, (Vol.) 
AP-Rerosene iff SOlvent Extraction Procesé, iis .@ Change Of Phase VOiume i! 
® Extra ion Prrebe "7 


+’ ' : . , “Ni Je “fs w a ih VW 

i NL SH AI ; PAL ; th pape Tr. ece : 1< ' : ya | 

; : " : At + ; até and ~ ° if » % 4 Aq 20 ; By r ay | rie 

rea pi see, A | thie hangee of Pp sa¢ ea eoTrTrei ated a bs funetico of 

he te eoncent ratica . | » the reiatic between Genaitié¢ of the s#oiu-= 
.i0 ; oncent rat io of uranyi nitrat na nitric cig are proviced for. 

ne ifiterence between the calculated and « “peri: entai vaiuea of eneities { oF 
* bd ‘ ™ , 7 >, ; . . ° ‘ A ts : 
yoe%, 28 WITHIN & VevsY and & U.ULs for the queous phase 4 or 2ani pias 
respe vely. Using the values of particie molar volume changes of volune 

J OT? < ‘sa : ' he re 7 a4 re bel t he ox ri J oO prox c . 








Nuclear and Kadiochemisatry 
AVTH( “4 Nom 
ORG1 » .tute of Atomic Bneray 


TITLE: = (“The Absolute Determination of Cumulative Yield of Several yg) ides 
from Thermal Neutron and Fission Spectrum Neutron Induced Fission of ~~ 7U"* 


SOURCE: Bei‘ing Hi HUAKUE YU FANGSHE MUAXUE [JOURNAL OF NUCLEAR AND RADIO- 
CHEMISTRY) in Chinese Vol 2 No 1, Feb 80 pp i-8, 42 


TEXT OF ENGLISH py it is reported in this paper the, ours “y- A Fpl 
neutron fission of the absweiute cumulative yields of i570, Thee, 
rr eye by radiochemical method, are (6.39 ¢ 0.21)%, (c.08 16d and 
5.M2 0. Tespectively, whereas t se of f fis spect Fug 
neutron of 255y cumulative yields of ot Mer, 89m, 18,0" Eps a —) 

are (6.56 & 0.28)%, (6.38 @ 0.18), (3.% & 0,180, (0.638 + 0, 0.5, (5.28 7 
0.20)%8 and (2.36 ¢ 0.11)% respectively, 


* oot article was written by: LI Ze [2621 3419] and YAN Shuheng [0917 0647 
5899), 


AUTHOR: LI Wenxin [2621 2429 2450) 
SUN Tongyu [1327 4592 3766 
SUN Kiuhua [1327 4423 5478 
ZHANG Tianmei [1728 1131 2734] 
ZHENG Mangiu [6774 5585 5336) 
DONG Tianrong [5516 1131 2837] 
FU Min [0265 3046] 


ORG: All of the Institute of Modern Physics, Chinese Academy of Sciences 
TITLE: “Charge Dietribution in the Fiesion of 25%U by 14.7 MeV Neutron” 


SOURCE: Beijing ME HUAXUE YU FANGSHE HUAKUE [JOURNAL OF NUCLEAR AND RADIO- 
CHEMISTRY] in Chinese Vol 2 No 1, Feb 80 pp 9-16 


TEXT OF ENGLISH ABSTRACT: ind yielgg of S2pr, 1527, 1565, MOL, ang 
the cumulative yields of 9°7r, ~~ ly, 1%), 135, 138," and '42L4 in 
the fission of 238% induced by neutrons of 14.7 MeV were determined by radio- 
chemical methods. The correlation of independent yieiis with a Gaussian curve 
of charge distribution was investigated using various sass formilae, neutron 
emission functions and charge distribution hypotheses. The results seem * o 
indicate that both the hypothesis of minimum potential energy with 4 mase¢ eq a- 
tion not taking shell effect into consideration and the hypothesis of equal 
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Chatae diepracement with an equation taking shell effect inte econe'deration gave 
aimost equai beet fite to the data. The Gaussian curve of the charge disbribu- 
tien and QZ, the deviation of the experimental value of the most probable 

hartge from the conetas charge density obtained in our experiments, were found 
to be in agreement wath those in the fission of 2950 induced by thermal neutrons. 


AUTHOR: WU Jilan [0702 1323 5695) 
YUAN Rongyao [5913 2837 1031) 
HA Hongfei [0761 7703 7378] 
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TITLE: “The Gamma Radiation Effect of the Systems TBP-DBBP-C cig, TBP-DBPP and 
Its Energy Transfer Mechanism” 


SOURCE: Beijing HE HUAXUE YU FANGSHE HUAXUE [JOURNAL OF NUCLEAR AND RADIO- 
CHEMISTRY] in Chinese Vol 2 No 1, Feb 80 pp 17-27 


TEXT OF ENGLISH ABSTRACT: 1. Radiolysis of the system TBP-DBBP-Cglig and the 
dependence of Gpppempp On the composition of the system were investigated. 


Three solutions of TBP(32P)-Cgli, were prepared. The mole fractions of benzer: 
in these solutions were 0.826, 0.785 and 0.916, and the mol ratios of CégH, to 
TBP were 4.8, 3.72, 10.98 respectively. Different amounts of DBBP were added to 
these solutions, and then they were irradiated. The results give evidence that 
the apparent action of DBBP is dilution, and the protective ability of benzene 
is depressed correspondingly. While treating DBBP as a diluting agent to the 
system Celg-TBP, G value of acid products from the excited state of the second 


is 
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type has been found t 0.95 @ Osli. THis state contributes about 4). of 
excited atates, it preobabiy coOmes [rem Lhe exeitation of 2 Pe pong to «a 

jigher singlet state, ihe preteection Of phenyl group On thie estate shows a 
lin@ar relationship between the G value of DBP-MAP (G4) vereus mol fract ion 
DONZONG, Le@es S es VOL: “x), 


The kinetic eatudy showa that the ceolliseioen mechaniem predominat es in the proce 
of ener@y ttaneler, especially at lower concentration, 


2. DBPP has 4 twofold protective effect on excited TBP, 1.@., the effect of 
phosphory: group and that of phenyl group. The inhibition effect of the pho 
phoryl group i® similar to that of DBBP and that of the phenyi group is the 
same as benzene. it aleo shows a Linear relationship between 246i and mol fra: 
tion of DBPP, Le@ey 2G; = “Go(i-x). 


', Under gamm radiation, (BP may form three excited and ionic species at east, 
i,@s, triplet etate 29 Vl, singlet state 43 @ 4% and THP® 282 MN. 
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TITLE: "A Study of the Thermal Stability of Sodium Nitrate-Bitumenized Waste 
Systen” 


SOURCE: Beijing HE HUAXUE YU FANGSHE HUAXUE [JOURNAL OF NUCLEAR AND PADIO- 
CHEMISTRY] in Chinese Vol 2 No 1, Feb 80 pp 28-38 





TEXT OF ENGLISH ABSTRACT: The behaviors on heating of nine kinds of domest ix 
bitumen with or without the addition of NaNO3, before and after Y-<-irradiation, 
are stv.died by means of DTA (differential thermal analysis), TGA (thermogravi 
metric analysis), gas chromatography and IR-spectroscopy. It is shown that fo 
the system NaNO j-bitumen, heat evolution begins at a little over 220°C, and it 
is believed that this is due to the oxidation react’ on that occurs in this 
system. Some other factors that influence the combustion of this system are 
studied and a margin of temperature is recommended for the safe handling and 
Operation of this system. 


ok 











AUTHOR: JING Lie [2529 3525) 
MA Gairong [7456 2395 2857) 


ORG 1 both of the Institute of Atomic Energy 
rITLEs «= "fhe Analysis of Rose Bengai-!51] Preparation by Paper Chromat ography” 


SOURCE: Beijing HE HUAXUE YU FANGSHE MUAXUE [JOURNAL OF NUCLEAR AND RADIO- 
CHEMISTRY] in Chinese Vol 2 No 1, Feb 80 pp 39-50 


TEXT OF ENGLISH ABSTRACT: The analysis of rose bengal=!51] preparation by PC 
has been investigated, Analytic conditions were determined, Chromat ographic 
separation was carried out by the ascending technique with solvent system 
n=amyl aleohol-conec, ammonium hydroxide-water (0.5121100) on domestic "Kin Hu.” 
med.um speed chromatographic paper, Whatman No 1 or No 2 paper. The front was 
25 em. The time was two to four hours. The method is suitable for routine 
quality cont gol of the preparation. After ove-dimensional chromatography, the 
content of I” and tet raiodot etrachloro-fluorescein in the preparation can be 
determined at the same time. 


Deiodination of the sample on paper has also been studied. Before chromato- 
araphic separation, the sample point should not be dried by infrared lamp, or 
else deiodination will oceur and the content of the iodide ion will be increased. 
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weary "The Growth of Facets and Vieitual interface on gochraie@nhi =.f ow 
YAG Singie Crvetaie” 


SOURCE: Beijing WULI XUBDAO [ACTA PHYSICA SINICA) in Chinese Vol 28 No !, 
May 79 pp 285-296 


TEXT OF ENGLISH ABSTRACT: In this paper, we studied the macro=morphology a 
microstructure of crystai~mell interfaces, which were exposed by rapid separa 
ing of the growing crystal from the meit,. We have determined the .ndices of 
the facets revealed on the interface of Czochralski=pulled YAG single crystaie 
with various orientations. The facets have been discovered on the concave 
interface as well as on convex interface of 4100)-oriented grown YAG single 
crystals. We have observed the microstructure of vicinal interface, which i: 
composed of sectiune of singular surface dispersed with steps. The experimenta! 
evidence for the step movement as well as the interaction of steps with in 
clusions on these interfaces is presented, 


(Continuation of WULI XUEBAO Vol 28 No 3, May 79 pp 285-296) 


The microstructure of the interfaces and the correspondence between the facet» 
and the core for concave interface growth are discussed, and it is implied that 
the macro-shapes of interface influence the micro=-mechanism of growth. The 

growth mechanism for concave and convex interfaces based on these consideration: 
is then developed, 
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TITLE: “Measurement of Deep Level Traps in GaAs" 


SOURCE: Beijing WULI XUEBAO [ACTA PHYSICA SINICA] in Chinese Vol 28 No 3, 
May 79 pp 350-357 


TEXT OF ENGLISH ABSTRACT: Measurements on t -ansient capacitance and therma: ly 
stimulated capacitance of N-type GaAs epitaxial materials have been carried out. 
Electron traps could not be detected in LPE materials. However, two electron 
traps 0.82 and 0.43 eV below the conduction band have been discovered in 
materiales the electron capture sections are found to be about 2,0 x 10713 and 
i.5 x 10°85 om? respectively, 
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TITLE: “A Discussion on the Generalized Linear Coherent Optical-Processing 
System” 


SOURCE: Bei jing WULI XUEBAO [ACTA PHYSICA STNICA] in Chinese Vol 28 No 3, 
May 79 pp 358-363 


TEXT OF ENGLISH ABSTRACT: In this article, we discuss the properties of the 
generalized linear coherent optical-processing system proposed in Huo anda 
Carlson, and show that the equivalent system exists. We further show that the 
parameter 2) is of little importance. 
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TITLE: “Computer Simulation of Laser implosive Compression of a DI ‘aree: 
and Analytic Solutions on the Shock Waves and Thermal Waves" 


SOURCE: Beijing WULI XUPAAO [ACTA PHYSICA SINICA] in Chinese Vol 28 No 3, 
May 79 pp 364-376 


TEXT OF ENGLISH ABSTRACT: On the basis of analyzing the results of a computer 

simulation of one-dimensional double-temperature laser implosive compression of 
a DT target, the author has found the analytic solutions on the sock waves and 
thermal waves which are in good agreement with the computer results, 
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TITLE: “influence of the Terminal Level Lifetime on Nd-<Glass Laser Amplifiers” 


SOURCE: Beijing WULI XUEBAO [ACTA PHYSICA SINICA] in Chinese Vol 28 No 3, 
May 79 pp 377-382 


TEXT OF ENGLISH ABSTRACT: In this paper, influence of the terminal level life- 
time on Nd-glaes laser amplifiers has been investigated by using a compute:. 
Results show that, for a Nd-glass laser amplifier with dimensions of @20 x 

480 mm, when the Nd-glass terminal level lifetime is decreased from 100 ns to 

l ns, the influences on an input pulse with a 20 ns width and 2.0 J/em2 enerey 
density are as follows: the gain increases by ~20 percent; the distortion of 
the pulse peak decreases by ~20 percent; and the amplifier's saturation length 
decreases by ~30 percent. 
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TITLE: “Theory of the Superconducting Critical Temperature (111)" 


SOURCE: Beijing WULI XUEBAO [ACTA PHYSICA SINICA] in Chinese Vol 28 No 3, 
May 79 pp 393-405 


TEXT OF ENGLISH ABSTKACT: We have determined the first several coefficients 

of the series formula (1) for superconducting Tg. For the double-5 spectrum 
as @2F (us) © Aw/2 @yd(o-~a,) + (1-4,) (-@)) and that of several real materi- 
als, we have compared the T, calculated from the series formula, the Allen- 
Dynes formula and the numerical solution of the Eliashberg Equation, respective- 
ly. The results suggest that when the series is convergent, the calculated 
results by using the series formula is a better approximation of the numerical 
solution than that from the A-D formula. 
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We have also given an approximate T,~ series formula, obtained a method to 
estimate the convergent radius of the T>~ series and calculated the convergent 
radius for several materials. Therefore, we may estimate the region in which 
the series formula (1) is valid. 
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TITLEs “The Effect of Alloy biements on the Nb3Sn Growth Kinetics"* 


SOURCE: Beijing WULI XUEBAO [ACTA PHYSICA SINICA] in Chinese Vol 28 No }, 
May 79 pp 406-415 


TEXT OF ENGLISH ABSTRACT: The effect of alloy clement Zr on the NbaSn grow: h 
Kinetics at the Cu-Sn/Nb interface has been investigated. Experiments have 
revealed that the addition of Zr in single core composites increases the grow! 
rate substantially and the variation of the Nba-Sn layer thickness with teac- 
tion time obviously exceeds the parabolic law. These results cannot be nite 
preted fully taking into account the fineness of NbgSn grains caused by the 
ZrO? particles formed during heat treatment, and it is necessary to consider 
the increase of diffusion coefficient caused by supersaturation of vacancies 
around the ZrO) particles, The depletion of Sn contents in the Cu-Sn matrix 
of multifilamentary composites during heat treatment greatly influenced the 
growth rate. The revised formula of growth kinetics gives a satisfectory ex- 
planation or the experimental results, 
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* The following contributed to the present study: CHEN Yu [7115 3768], FENG 
Sunqi [7458 1327 7871], GAO Qiaojun [7559 1564 0689] and WU Zigin [0702 5261 
0530), all of Beijing University; ZHOU Zhongyi [0719 0112 3015], CAI Qiangian 
(5591 5541 5541] and DENG Qisen [6772 0366 2773], all of the Baoji Institute 
of Non-terrous Metals. 
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TITLE: “An Approximate T, Formula of Type A Superconductors (1)--Case of 
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SOURCE: Beijing WULI XUEBAO [ACTA PHYSICA SINICA) in Chinese Vol 29 No 4, 
Apr 80 pp 409-418 


TEXT OF ENGLISH ABSTRACT: By using the numerical method, the superconducting 
critical temperature T,. is calculated from the Eliashberg equation and the de- 
pendence of T, on A and the shape of the effective phonon spectrum is inves- 
tigated. In this study, @“F (ws) is taken as the double delta function spectrum 
and the spectrum parameters are permitted to change over a wide range. It is 
found, surprisingly enough, thac in the regime of A ZA, i.e., outside the 
convergence circle of the T, series solution, T, depends not only on A and 
ratios of moments, but also onA, the reciprocal of the convergence radius of 
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the T, series solution, and the relation between them shows a certain regular- 
ity. In light of these results, an approximate T. formula for the case of m* = 
0 is constructed in the regime of A<A through fitting the numerical solution 
of the Eliashberg equation. 


Then, a previous paper of JI Guangda [0679 0342 6671] and one of the present 
authors is reexamined. It is concluded that their suggestion for the classifi- 
cation of superconductors and mest of their conclusions are correct, but their 
analysis of the main parameter through which the critical temperature of type A 
superconductor is determined is suitable for those type A superconductors only, 
the parameter A of which is smaller than Ao, or greater than Ap, but A is small- 
er thanAyg. Here, Ag is a parameter depending on the shape of the spectrum and 
its definition is given in this paper. For other type A superconductors (Ap < 
A<A), the main parameter through which T, is determined is not A, but 
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TITLEs “Electronic Impact Excitation of Lithium=like lone" 


SOURCE: Beijing WULI XUEBAO [ACTA PHYSICA SINICA) in Chinese Vol 29 No 4, 
Apr 80 pp 419-428 


TEXT OF ENGLISH ABSTRACi: We propose here a simple theoretical method for 
calculating excitation cross sections for electron-ion collision processes. A! 
low energies we apply the Multichannel Quantum Defect Theory to calculate ex- 
citation cross sections based on accurate data of energy levels which have been 
deduced from extensive spectroscopic measurements. At high energies we then 
calculate cross sections based on the Bethe Theory. At intermediate energies 
we can apply interpolations to calculate mean cross sections if we smooth out 
local resonance structures. Reliable data for electronic impact excitations 
of ions are useful in the controlled thermalnuclear reaction research. As an 
example, we calculate the (2S-2P) excitation for lithium-like ions to illu:- 
trate our proposed theoretical method, 
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TITLE: “Continuously Turnable Laser from Infrared to X-ray Region by Usirm 
the Relativistic Doppler Effect of High Energy Ion Beam in Negative Tempera: 
ture State" 


SOURCE: Beijing WULI XUEBAO [ACTA PHYSICA SINICA] in Chinese Vol 29 No 4, 
Apr 80 pp 429-438 


TEXT OF ENGLISH ABSTRACT: It is shown that a laser, by using the relativistic 
Doppler effects of high energy ion beam in negative temperature state, will be 
continuously turnable from infrared to X-ray region. The turnability range i: 
Av; = 2% By. The relativistic transform of the laser parameters is given, 
and the gain, threshold and output parameters of the relativistic ion beam 
laser are calculated in the present work. The methods of exciting the ion 
beam by means of a laser are analyzed. The design of He* and Ar* ion beam 
lasers is also discussed. 
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TITLE: "A Six-Beam High Power Neodymium Glass Laser” 


SOURCE: Beijing WULI XUEBAO [ACTA PHYSICA SINICA] in Chinese Vol 29 No 4, 
Apr 50 pp 439-446 


TEXT OF ENGLISH AvSTRACT: This paper describes the outline, technical details 
and output beam characteristics of a six-beam high-power Nd glass laser system 
used to irradiate [(CD2)n) spherical targets. The laser pulse width car be 
varied from l ns to4ns. If the pulse length is 2 ns, the output energy of 
each of the six beams is approximately 50 J, the beam divergence being 0.4 mrad 
total output power of all these beams approaching approximately 1.5 x 
10 watts. 
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TITLEs “An Optimal Selection Method on Starting Reflection Set in Direct 
Met hod" 


SOURCE: Beijing WULI XUEBAO [ACTA PHYSICA SINICA] iu Chinese Vol 29 No 4, 
Apr 80 pp 447-453 


TEXT OF ENGLISH ABSTRACT: In the direct method of crystal structure determina- 
tion, one usually applies the symbolic addition method and multiple tangent 
formula method. For determination of the phase, the selection of starting 
reflection set is a key problem for successful analysis of the crystal struc- 
tures. The convergence method has been applied for determination of starting 
reflection set. This paper presents an optimal selection method on starting 
reflection set on the basis of the relations between the diffraction indexe: 
and gives an example of examining a known structure. 
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TITLE: “Relaxation Behaviors of the Depolarization Current and the Appar» 
Dielectric Constant of @-=Lilvy Single Crystals" 


SOURCE: Beijing WULI XUEBAO [ACTA PHYSICA SINICA] in Chinese Vol 29 No 4, 
Apr 80 pp 454-460 


TEXT OF ENGLISH ABSTRACT: A detailed experimental investigation of the current 
relaxation of @-Lil105 single crystals is reported in this article. It was 
found that after turn off of the de field initially applied in the direction of 
the C-axis, the decrease of current follows a negative power law (t/to)"™ from 
the beginning responding time of our apparatus to a gertain time tx, and after 
tx the current decreases approximately as (t/tg ss to), The parameters 
@ a’ and ty, depend on the temperature of the Senstace and the magnitude of thie 
applied field. 


Nearly 10 specimens were measured, with small de fie.d the results obtained on 
most crystals show that the parameters @ and @’ change from specimen to speci- 
men but have their values within the following ranges 
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0.43 &@$0,.7, 0.07€a'<0,09, 


We also found that both the relaxation behavior of the apparent dielectric 
constant and that of neutron diffraction observed on @-Lil03 conform to the 
same empirical expression as given above for the depolarization current excep! 
with different parameters. It may be concluded that these relaxation processes 
would be due to the same physical origin. 
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Apr #0 pp 461-468 


TEXT OF ENGLISH ABSTRACT: This paper describes the results of X-ray study of 
imperfection in the single erystal of large area synthetic fluorophlogopit: . 

By using X-ray Laue method, it is shown than in synthetic mica there is a 
greater degree of one-dimensional disorder, and therefore there are a number of 
disarranged regions of stacking sequence and their boundaries. The X-ray 
diffraction topography method shows that cost subgrain boundaries and disiloca- 
tions originate from the seed and run normally to the growth surfaces. The 
density of crystal defects in the region near the crystal surface is greater 
than that in the center. The difference in the distribution of defects Letween 
synthetic mica and natural mica was investigated, The relationships between 
defects in synthetic mica plate and its performance as used in constructing 4 
condenser were also studied and discussed. 
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TITLE: “An X-ray Investigation of the Manganese-<Gallium System” 


SOURCE: Beijing WULI XUEBAO [ACTA PHYSICA SINICA] in Chinese Vol 29 No 4, 
Apr 80 pp 469-484 


TEXT OF ENGLISH ABSTRACT: Debye-Scherrer photographs have been taken from 44 
slowly-coo ed and quenched manganese-gal)‘um alloys. These, incorporated with 
the dif. -rential thermal analysis taken ac the gallium-rich side, provide a 
basis for the Mn-Ga constitutional diagran. 


There are 10 differen: phases besides pure Ga in the entire system. The solid 
solubility of Mn in Ga is almost undetectable. The @& phase is the primary 
solid solution of Ga ina@-Mn. The solubility limit at room temperature in 1.95 
at 2 Ga. The Bphase has a homogeneity range from 8.6 to 19.2 at % Ga at room 
temperature. The structure is that of A-Mn. It may be looked upon as a solid 
solu:.cn of Ga in@-Mn, siabilized at room temperature due to the random 
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substitution of same of the Mn atoms by Ga, 


ihe Y phase may be divided into three parts, y), v> ana Vu. v, is face=cCente: 
Cuble, Yo face-centered tetragonal, while Yu face-centered tetragonal wi!’ 
long, range order, The structure of Vy is isomorphous with CuAu I in the (uv 
systen. vy: ise stable at room temperature, the homorseneity range being { ro: 

17 t0 45 at % Ga, while YW) is only stable at high temperatures, The trane- 
formtions fram vy) to sa and then to Y, are of the second degree, the degree 
of order increasing with the Ga content and decreasing with the temperature. 
The whole phase Y may be considered as a solid solution of Ga in Y-Mn, which 
could not be retained by quenching ‘o the pure eétate, 


The © phase exists only at high temperatures. It may be regarded as a solid 
solution of Ga in 6=-‘n, deformed and ordered by the substitution of some of 
the Mn atoms by Ga. 


The € phase has an ordered hexagonal close-packed structure with eight atone 
per unit cell. It is formed congruently from the P phase at about 620%, The 
homogeneity range at toom temperature ie estimated to be from 27 to 30 at 4% Ga. 


The ¥ phase has a wide range at room temperature, estimated to be from 50 to 
60 at ° Ga. From 520 to 600°C it undergoes a polymorphic transformation to 
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another phase A, the homogeneity range of which is displaced with temperatur: 
toward the Mn=rich side, Both m and A indicate quite complicated structures. 


At the Ga-rich side, there are three intermediate phases,%,@ and @, They are 
formed by peritectoid or peritectic reactions. The ideal structure of @ is 
cubic of the Nitig, type, but it lies outside the very narrow homogeneity range 
around Mn>,3%Ga7.7. Most probably the stoichiometric composition of the phase 
is MnjGag or MnGas. 


Among the six intermediate phases stable at room temperature 6,6,V5,% and @ 
are ferromagnetic. The most pronounced ferromagnetic alloys have been ‘found i» 
the Y; and @ regions which are rich in Ga content. Saturation magnetization 
and Curie points for some of the alloys have been determined. 
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TivLMét = ("The Quantitative EDS Analysis of the Constituents on Binary Alloys 
without Standard Samples" 


SOURCE: Beijing WULI XUEBAO [ACTA PHYSICA SINICA] in Chinese Vol 29 No 4, 
Apr 80 pp 485-493 


TEXT OF ENGLISH ABSTRACT: in general, the quantitative electron probe mi ro- 
analysis is based on comparisons with standard samples. In this article, . 
method of the quantitative analysis of binary alloys without reference to 
standard samples is introduced, After simultaneous measurements of the ratios 
of the Ke photons of two elements in the binary alloys (Cu-~<Ga, GaAs) in SEM- 
LDS equipment, the constituents of the binary alloys are calculated from a 
simplified formula for the energy loss of the incident electrons, the X-ray 
excitation cross section and the secondary fluorescence. When the overvoltage 
of the incident electrons is kept in the range 2-3, the calculated resulis show 
good agreement with the actual constituents. The “instrument sensitivity” of 
the characteristic X-ray of the pure elements determined in the literature is 
calculated and discussed by using this simplifiec model. 
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TITLE: “A TEM Study of Partial Dislocations in a Nickel-Chromium Alloy” 


SOURCE: Beijing WULI XUEBAO [ACTA PHYSICA SINICA] in Chinese Vol 29 No 4, 
Apr 80 pp 494-499 


TEXT OF ENGLISH ABSTRACT: The partial dislocations bordering a stacking fault 
and appearing on a coherent twin boundary in a Ni-<Cr alloy (20% Cr, 1% Al, 
2.53 Ti) were studied by TEM and the findings are as follows: 

l. The using of g+b, = & 2/3 or = 1/3 as the criterion of appearance or dis- 
appearance of partia ry) ooh acceptable, though not rigorous. There- 
fore, it is preferable to choose {220} or [ail reflections to form diffraction 
contrast image and use B*bp = 0 to determine the Burgers vectors of the parti — 
dislocations. 

2. Partial dislocation pairs appeared on coherent twin boundaries as a con- 
sequence of the dissociation of perfect dislocations. 

3, Stacking faults on parallel slip planes move and sometimes overlap each 
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Other. if OVerlapping [auile Che partial Gisiocations separating initinei: 

and extrineie faults showed no contrast when Brby = ¢ 2/3 and appeared ae whit: 
lines on the dark background of stacking faults, while they appeared aa dark 
lines when Bed, a ij}. 
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TITLE: “interaction of High Intensity CO» Pulsed Laser with Target in Air” 


SOURCE: Beijing WULI XUEBAO [ACTA PHYSICA SINICA] in Chinese Vol 29 No 4, 
Apr 80 pp 500-507 


TEXT OF ENGLISH ABSTRACT: Experimental observations of che high energy pulsed 
COp laser-target interaction were made by high-speed interference phot ography 

and high-speed shadowgraphy to reveal various effects in front of the surface 

as well as the reflection and diffraction of a shock wave. Brief analyses are 
presented. 
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TITLE: ‘Measurement of Third-Order Susceptibility by Degenerate Four-Wave 
Mixing" 


SOURCE: Bei jing WULI XUEBAO [ACTA PHYSICA SINICA] in Chinese Vol 29 No 4, 
Apr 80 pp 508-510 


TEXT OF ENGLISH ABSTRACT: In this paper, degenerate four-wave mixing was 
studied in various trane arent optical media, Third-order susceptibility his 
been determined by the ratio of the input probing beam intensity to the back- 
ward wave intensity in four-wave mixing. The results of some solvents and glass 
media are presented, 
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TITLE: “The Anomalous Properties in Viscosity Near N-®S, Transition Point 
of Liquid Crystals" 





SOURCE: Beijing WULI XUEBAO [ACTA PHYSICA SINICA] in Chinese Vol 29 No 4, 
Apr 80 pp 511-516 


TEXT OF ENGLISH ABSTRACT: Near the NS, transition point, recent observations 
show that the anomalous increase in the volume viscosity is much greater than 
that of the shear viscosity. This is explained in terms of the time correla- 
tion function for viscosity. The reason for the disagreerent between the ex- 
perimental results and the Brochard'’s theory is also give:. 


110 











AITHOR, §=6GL Shiwet [7957 001% Nel] 
VRGH Vepatiioent of Physies, Nei Monggol University 
[iTLEs = “The Teapera.cre Dependence of the lrankel Exciton Effective Mase" 


SOURCE: Beijing WULI XUEBAO [ACTA PHYSICA SINICA] in Chinese Vol 29 No 4, 
Apr 80 pp 517-523 


TEXT OF ENGLISH ABS) \Cit The properties of a Frankel exciton in a polat 
crystal are discussed by means of a model which takes into account the atomicity 
of the lattice. The lattice vibration and the .wteraction of the exciton with 
the lattice displacement is discussed by seco d quantization method, The 
temperature dependence of the effective mass of the Frankel exciton is derived. 
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TITLE: “A P(2x2) Structure Formed by the Adsorption of Nitrogen on Ni(001) 
Surface" 


SOURCE: Beijing WULI XUEBAO [ACTA PHYSICA SINICA) in Chinese Vol 29 No 4, 
Apr 80 pp 524-528 


TEXT OF ENGLISH ABSTRACT: After bombarding the Ni(001) surface by an Ar ion 
beam with primary energy of 500 eV and beam current of 5gsA in the presence of 
residual nitrogen under a total pressure of 5 x 1075 torr, we have found a 
P(2x2) structure formed by the adsorption of nitrogen on Ni(001) surface by 
means of LEED. This is very similar to the structure caused by the adsorption 
of oxygen or the segregation of carbon with a surface concentration of one 
quarter monolayer on the same crv tal surface. A primary discussion on the 
nature of nickel-nitrogen bond has been sade, 
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TITLE: = "A Simple Method of Removing Residual Carbon for Preparing Clean 
Nickel Surface" 


SOURCE: Beijing WULI XUEBAO [ACTA PHYSICA SINICA] in Chinese Vol 29 No 4, 
Apr 80 pp 529-532 


TEXT OF ENGLISH ABSTRACT: Argon ton sputtering alone does not remove comple .« 
ly the carbon remaining on the nickel surface. By bombarding the nickel sur- 
Facg contaminated with carbon with an electron beam under a pressure of 10°" - 
10°” torr to enhance the adsorption of oxygen on it, we obtain a nickel surface 
with both absorbed oxygen and carbon, Heating this surface at 360°C for 45 min- 
utes, we could obtain an atomically clean surface without carbon. The condi- 
tions and the possible mechanism of removing residual carbon by oxygen are 
discussed, 
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TITLE: ‘Theoretical Solution for Supercavitating Flow Through Flat-Plate 
Cascade by Means of Free Streamline Theory" 


SOURCE: Wuxi ZHONGGUO ZAOCHUAN [JOURNAL OF SHIPBUILDING OF CHINA] in Chinese 
No 1, Jan 79 pp 1-16 


TEXT OF ENGLISH ABSTRACT: The nonlinear potential flow problem of the super- 
cavitating flat-plate cascade is solved by employing the wake model. The 
complex potential on the physical plane is treated as the potential of a 
virtual flow on the hodograph plane. The boundary conditions of this virtual 
flow may be established by the boundary conditions of the complex velocity on 
the physical plane, thereby the boundary value problem is solved, The formulae 
for calculating the lift, drag and the shape of each free streamline are ob- 
tained. In addition, certain limiting cases are discussed. 
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TITLE: “The Influence of Bow Shape on the Calm Water Resistance of Fuli 
Ship Forms" 


SOURCE: Wuxi ZHONGGUO ZAOCHUAN [JOURNAL OF SHIPBUILDING OF CHINA] in Chinese 
No 1, Jan 79 pp 17-26 


TEXT OF ENGLISH ABSTRACT: Based on the research results through model tests 
in the Shanghai Jiaotong University during the past several years, the influ- 
ence of bow shape on the calm water resistance of full ship forms with block 
coefficients around 0.8 is investigated. It is suggested that the resistance 
of full ship forms may be reduced either by fitting a bulb of adequate size 
and shape, or by cutting off the forefoot of a cor ventional bow. 
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TITLE: “Conformal Transformation of Body-Plan Sections and Its Application 
to the Calculation of Ship Motions” 


SOURCEs Wuxi ZHONGGUO ZAOCHUAN [JOURNAL OF SHIPBUILDING OF CHINA) in Chinese 
No ly, Jan 79 pp 27-42 


TEXT OF ENGLISH ABSTRACT: Conformal transformation of body=plan sections by 
considering equal arc segments to obtain corresponding points and its applica- 
tion to the calculation of ship motions are presented. Satisfactory results 
have been obtained by applying this method to calculate motions of different 
types of ships, including those body-plan sections with bilge keels. 


AUTHOR: SHAO Shiming [6730 0013 2494] 
WANG Yuncai [3769 0061 2088] 


ORG: None 


TITLE: “The Influence of Chine Strips on Resistance and Motions of High 
Speed Displacement Hull Form" 


SOURCE: Wuxi ZHONGGUO ZAOCHUAN [JOURNAL OF SHIPBUILD: NG OF CHINA] in Chinese 
No 1, Jan 79 pp 43-51 


TEXT OF ENGLISH ABSTRACT: High speed displacement hull form plays an impor- 
tant role in the field of high speed crafts. The fitting of spray strips 
along chine is one of the means of achieving higher speed and improving sea- 
keeping ~alities of the craft. Based on results of the model test, the in- 
fluence chine strips on resistance, rolling, pitching, heaving, loss of 
speed ir ve and turning qualities of this form is discussed. 





114 











AUTHOR: SHAO Wenjiao [6730 2429 5754] 
DUAN Genbao [3008 2704 1405] 
LIANG Wenjuan [2733 2429 1227] 


ORG’ None 


TITLEs “Structural Model Test and Analysis of a Bulk Carrier with Topside 
Tanks" 


SOURCE: Wuxi ZHONGGUO ZAOCHUAN [JOURNAL OF SHIPBUILDING OF CHINA] in Chinese 
No 1, Jan 79 pp 52-62 


TEXT OF ENGLISH ABSTRACT: The structural model test of a bulk varrier with 
topside tanks is carried out under four different loading conditions. The 
analysis is made by means of "he finite element method in which beam elements 
and plate elements are employed. The technique of dependent nodes which are 
kinematically dependent upon the master nodes is introduced in order to reduce 
the number of degrees of freedom. The calculation method of equivalent nodal 
forces is discussed. It is found that the calculated results fit the test 
data well. 


* Jiangnan Shipyard, Shanghai Shipbuilding Design Institute and Shanghai Navi- 
gation Bureau assisted in model testing and manufacture. 


AUTHOR: JIANG Qianwei [5592 0051 4885] 
YANG Youzong [2799 0147 1350] 
LIU Zhong jie [2692 1813 2638] 


ORG : None 


TITLE: "The Selection of Principal Dimensions and Parameters of Large Mer- 
chant Ships"* 


SOURCE: Wuxi ZHONGGUO ZAOCHUAN [JOURNAL OF SHIPBUILDING OF CHINA] in Chinese 
No 1, Jan 79 pp 63-85 





TEXT OF ENGLISH ABSTRACT: Data of thousands of large merchant ships built 
since 1960, and in particular since 1966, have been collected and analyzed. 

An attempt has been made to investigate the relationship among their dimen- 
sions and parameters and to compare them with contemporary empirical formulae. 
Certain empirical formulae based upon statistics are proposed in this paper 
with the purpose of guiding the selection of principal dimensions and param- 
eters in the preliminary stage of design procedure and examples for the selec- 
tion of parameters as well as correlation curves of main engine power, dis- 
placement and speed are given. 


“The staff of Jiangnan Shipyard in Shanghai provided counsel and assistance. 
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AUTHOR: 1 Bozhong [2621 3258 0112] 
CHEN fhiyan [7 t.5 Gore teas) 
ZHANG Jinxing Bee 6855 5281 
YANG Shoucang [2799 1108 5661 
FU Xihou [4569 6932 0186] 
LUO Zhouquan [7482 0719 0356] 
XU Zhiping [1776 5267 1627] 
CHEN Wowu [7115 2053 2976] 


ORG 3 None 
TITLE: “Asymmetrical Vibrations in the Symmetrical Engine” 


SOURCE: Wuxi ZHONGGUO ZAOCHUAN [JOURNAL OF SHIPBUILDING OF CHINA] in Chin: sec 
No 1, Jan 79 pp 86-97 


TEXT OF ENGLISH ABSTRACT: This is a continuation of the article "Asymmetrical 
Vibrations in the Symmetric Engine” which appeared in the last issue in which 
the factors affecting the asymmetry of the pattern of torsional vibration in 
engines having twin branch auxiliary systems were analyzed and means sugested 
to give interpretat'on of the phenomena. In this article, the results of test 
records of several different arrangements for the sub-system of a 16-cylinder 


(Continuation of ZHONGGUO ZAOCHUAN No 1, Jan 79 pp 86-97] 


Vee engine are given, showing how the suggested means are used to explain the 
changes of asymmetry of the torsional vibration patterns within the operating 


speed range of the engine. 
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AUTHOR: ZHANG Deming [1728 1795 6900] 
HE Zongeai [0149 1350 2088 
FENG Wushi [7458 1889 2514 
WANG Dafu [3769 1129 1381] 
SHENG Ziyin [4141 1311 1377] 


ORG: None 
TITLE: “On the Model MD3 Three-Component Rudder Dynamometer"* 


SOURCE: Wuxi ZHONGGUO ZAOCHUAN [JOURNAL OF SHIPBUILDING OF CHINA] in Chinese 
No 1, Jan 79 pp 98-108 


TEXT OF ENGLISH ABSTRACT: Model MD3 three-component rudder dynamometer is 
designed to measure the tangential force, normal force, and moment on the 
rudder for surface ship models, This dynamometer is expected to be suitable 
for radio controlled free-model test, and it may be applied to open water test 
as well. Satisfactory performance of the completed dynamometer is demonstrated 
by results obtained in open water tests using a NACA 0018 rudder model and 
maneuvering tests of a cargo ship model, 


* Jiaotong University provided assistance and LU Huisheng [7120 1920 3920] 
provided counsel. 
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AUTHORs ZHANG Xingsan [1728 2502 0005) 
JIN Weiqing [6855 5588 7230] 
ZHANG Guoxin [1728 0948 2450] 
YU Xiaofu [0151 2556 3940] 
LIU Shengli [0491 0524 0448] 


ORG s All of the Shanghai Institute of Silicates, Chinese Academy of 
Sciences 


TITLE: ‘The Cracks of LiTaO03 Single Crystals"* 


SOURCE: Beijing GUISUANYAN XUEBAO [JOURNAL OF SILICATES] in Chinese Vol 7 
No 4, Nov 79 pp 277-283 


TEXT OF ENGLISH ABSTRACT: Crack features of LiTa03 crystals grown along dif- 
ferent directions have been studied. The common characteristic of_the cracks 

is that all of them crack along the principal cleavage plane {o1+25. The inf lu- 
ence of different growth parameters on cracking and crack features has ben 
investigated, and it is concluded that the dominant factors for the formation of 
cracks are the temperature field in the growing chamber and the quality of the 
crystal pulled in the early stage. Two cracking mechanisms were proposed: too 


{Continuation of GUISUANYAN XUEBAO Vol 7 No 4, Nov 79 pp 277-283] 

large temperature gradient can produce stress cracking and medium temperature 
gradient produces twin cracking. Due to these two mechanisms effective measures 
are proposed to avoid cracking. 


* Received 22 January 1979, 
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AUTHOR: HUANG Daneng [7806 1129 5174] 
WANG Youyun [3769 1635 0061) 
WANG Wenyi [3769 2429 5030] 
TONG Sanduo [4547 0005 1122] 
SHI Juanying od 1227 5391 
ZHANG Dato 1728 1129 0681 
FANG Derui [2455 1795 3843] 


ORG s All of the Research Institute of Building Materials 


TITLE: "Discussion on Some Problems in the Revision of Cement Standards of 
China"* 


SOURCE: Beijing GUISUANYAN XUEBAO [JOURNAL OF SILICATES] in Chinese Vol 7 
No 4, Nov 79 pp 284-304 


TEXT OF ENGLISH ABSTRACT: The newly revised standards relating to ordinarily 
used cements of our country--portland cement, ordinary portland cement, port land 
blast-furnace slag cement, portland pozzolan cement and portland fly-ash cemert-- 
will be officially adopted on 1 January 1980, Various technical data from re- 
search works on revision have been presented. Discussions have principally 
taken on the limitations of additions in various types of cements, MgO in 
clinkers, S03 contents and the test and gradation for strength of cements. 


{Continuation of GUISUANYAN XUEBAO Vol 7 No 4, Nov 79 pp 284-304] 


The reasons for the establishment of two new types of cement--portland (without 
additions) cement and portland fly-ash cement, the upper limit of MgO in clinker 
changes from 4.5 percent to 6.0 percent (56 percent will pass the autoclave 
test), of SO, from 3.0 percent to 3,5 percent (4.0 percent for portland blast- 
furnace slag cement), the strength test changes from earth<-dry mortar test to 
plastic mortar test, the gradation of cement and the re'.stion between cement 
graccs and concrete grades have been di: cussed in detail. 


Economical advantages from the revision of cement standards, including more 
types of cement produced, more resources of raw materials utilized and improved 
qualities of cement produced, have been analyzed in particular. 


*Received 12 July 1979. 
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AUTHOR) =F LANG Zhong (1203 0022 147) 
PHANG Junechou [1728 0195 3166) 
SONG Kiuyu [1345 0208 3768) 
XIAO Bingrong [5618 3521 2837) 


ORG 1 )LANG, ZHANG and SONG all of Shanghai Institute of Optics and Fine 
Mechanics, Chinese Academy of Sciences; XIAO ff the Xinhu Glass Works 


TITLE: “Research on ‘Athermalized’ Phosphate Laser Glase--Selection of the 
Glass Composition Using a Computer”* 


SOURCE: Beijing GUISUANYAN XUEBAO [JOURNAL OF SILICATES] in Chinese Vol 7 
No 4, Nov 79 pp 305-314 


TEXT OF ENGLISH ABSTRACT: In to investigate “athermalizeg” glass, the 
formilae W¥ 8+ (n-l)a, P #f- x (Cy) + 3p) and Q = aA (C) - C2) 


for calculations have been used. If W#0 and (P-Q)#0, the thermo-optic dis- 
tortions can be minimized. 


The computer calculation method and the results obtained in terms of P, Q, W 
and other parameters have been studied. 


The conclusions of this paper are as follows: 


[Continuation of GUISUANYAN XUEBAO Vol 7 No 4, Nov 79 pp 305-314] 


(1) The parameters in the formulae above can be calculated directly from the 
compositions of glasses. 

(2) The relation between the calculated P, Q and the compositions of glasses is 
linear. 

(3) The analysis of the calculated results by a graphic method shows that it is 
possible to prepare the “athermalized” glass satisfying the formlae WO and 
(P-Q)#0 from the phosphate glass systen. 


* GAN Fuxi [1626 4395 3588] provided C), C2 and new computation method of E. 
WANG Shuze [3769 2579 3419] assisted in program writing and computation. HUANG 
Guosong [7806 0948 2646] performed measurements and experiments. WU Qingyi 
[0702 1987 5030) and other students of Zhejiang University took part in some 
experiments. 

Received 17 January 1979. 
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AUTHOKs XUE Wanrong [5641 5502 2837) 
ORGs Nanjing Inetitute of Chemical Technology 


TITLE: “A Study on the Production of a Small Size Antenna with Load of 
Ferrite’® 


SOURCE: Beijing GUISUANYAN XUEBAO [JOURNAL OF SILICATES] in Chinese Vol 7 
No 4, Nov 79 pp 315325 


TEXT OF ENGLISH ABSTRACT: Making antennas small is an innovation in commnica- 
tions, and is a suggestion with practical value in motor-carrying communica’ion 
processes. Putting a medium into the antenna is one way to make it small. In 
this article, a Ni-Zn ferrite with improved properties was produced for making 
a small short-wave antenna. By using the slip=-casting technique, an antenna 

of half a meter in length was made. It is shown that the properties of this 
short antenna are proven to be better on a 15w radio than were those of the old 
1.5 meter one, although the height and weight are greatly reduced, 


* QIU Tianmin [6726 3944 3046) and ZHANG Ki‘in [1728 1119 6855] took part in 
some experiments. Teachers SHENG Xumin [4141 4872 2404], YANG Nanru [2799 0589 
1172] and WU Xiaodong [0702 2556 2639] revised the paper and provided counsel, 
Another teacher, WANG Zhong jun [3076 0112 6874], also provided assistance. 


AUTHOR: HU Xingfang [5170 5887 2455] 
SONG Jin [1345 6930] 


ORG: Both of Shanghai Institute of Silicates, Chinese Academy of Sviences 


TITLE: "The Bend Strength and Stress-Strain Behavior of High Temperature 
Sprayed Alj03 Coating”* 


SOURCE: Beijing GUISUANYAN XUESAO [JOURNAL OF SILICATES] in Chinese Vol 7 
No 4, Nov 79 pp 326-332 


TEXT OF ENGLISH ABSTRACT: The traneverse strength, maximum fracture strain, and 
stress-strain curve of oxyacetylene flame sprayed Alj703 coating (with 2 percent 
Ti09 additive) were determined by using a four-point bend testing apparatus. 

The results indicate that: the sprayed coating material exhibits a non-linear 
stress-strain behavior; the stress-strain curve of the coating is a straight 
line when plotted on a log-log scale and can be represented by the formula 


Or, = ee” . 


By heat treatment at temperatures above 1100°C, sintering of the coating materi- 
al occurred, the result of which caused the bend strengtfi and the maximum frac- 
ture strain of the coating to increase and decrease respect vely. A study has 





[Continuation of GUISUANYAN XUBRBAO Vol 7 No 4, Nov 79 pp 326-112] 


been made on the stress-strain behavior of the coating material as a function 
of temperature and tine of heal treatment, Some preliminary correiation with 
the sintering process has been established, 


* Received 18 April 1979, 


AUTHOR: HUANG Chengyi [7804 2052 3015] 
ZHANG Qiyuan [1728 0796 0337] 
YAN Jimin [0917 4949 3046] 


ORG: HUANG of the Research Institute of Building Materials, Ministry of 
Building Materials; ZHANG and YAN both of the Institute of Chemistry, Chinese 
Academy of Sciences 


TITLE: “The Study of Pore Structure Analysis by Water Vapor Adsorption-- 
Calculation of Adsorption Thickness and Pore Size Distribution"* 


SOURCE: Beijing GUISUANYAN XUEBAO [JOURNAL OF SILICATES] in Chinese Vol 7 
No 4, Nov 79 pp 333-345 


TEXT OF ENGLISH ABSTRACT: The empirical equation of adsorption thickness for 
water vapor is given. The data in tabular form for the calculation of pore 
distribution by both the equivalent model method and model-less method as weil 
as the conversion table for the data of the two methods are also given. The 
authors suggest a general method for pore structure analysis by water vapor 
adsorption. 


* Received 16 April 1979, 





ANiWOKe HUANG Lipiog [7806 9461 3495) 
ALE Wenlons Los) 2629 7804 
LI Minghong (2621 2404 0022 


ORGs All of the Shanghai Inatitute of Sil‘caces, Chinese Academy of 
Sciences 


TITLE: “On the Manufacture and Properties of Hot-Pressing Silicon Nitride 
Doped with Mgo"® 


SOURCE: Beijing GUISUANYAN XUEBAO [JOURNAL OF SILICATES) in Chinese Vol 7 
No 4, Nov 79 pp 346-354 


TEXT OF ENG:.ISH ABSTKACT: The present paper, which is chiefly contributing 
toward the siudy of hot-pressing silicon nitride doped with 5 percent (wt) 
magnesia, is divided into three sections: 

(1) Manufacture--By proper choice of the flowing rate of gases, temperature and 
duration of nitridation, we have succeeded in preparing a raw material coniain- 
ing 90°95 percent @-<silicon nitride. The selection of technological paran- 
eters of hot-pressing, including temperature, pressure and time, are described. 
(2) Physical and mechanical properties--The bending strength of specimens 
prepared under optimum technological conditions is 7500~820( .¢/ at room 
temperature or 7000 ke/om* at 1100°C, and it begins to decrease obviously at 


(Continuation of GUISUANYAN XUEBAO Vol 7 No 4, Nov 79 pp 346-354) 


i1200°C, The specimens prepared are quite resistant to oxidation up to 1200°, 
however at 1400°C their oxidation rate is rapidly increased, the weight gain 
in an air environment at 1300°C obeying roughly the parabolic rule. The 
abrasion coefficient is considerably smaller while wearing against steel No 45, 
the dry abrasion coefficient is determined to be 0.5, and it is lowered further 
to 0,09~0,11 when the wearing parts have been lubricated. Thermal expansion 
coefficients from room temperature to 1200°C are @ = 1,752.95 x 1076 and 
hardness Hp = 91~ 92. 

(3) Microstructure and wetting angle measurement --The electron micrographs have 
revealed that the hot-pressing bodies have a texture of equiaxial grains of 
Silicon nitride interlaced with fibrous grains. The wetting angle of silicon 
nitride by MgO0-Si0» and 2MgO-Si02 melts approaches 20°, Therefore, it may be 
reasonable to think that the liquid phase formed at high temperatures would 
take an important part in the sintering process. 


Finally, the effects of technological parameters on the strength of hot-pressing 
silicon nitride were also discussed, and from this approaches to the improvement 
ot high temperature strength were discussed, 


*The Structure Laboratory, Chemical Analysis Laboratory and Sheet Preparation 
Laboratory of the authors’ institute provided support. 
Received 28 February 1979. 
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ORG All of the Shanghai Inetitute of Optics and Precision Instruments, 
Chinese Academy of Sciences 


TITLE: = “Effect of Situation and Sort of Ambient Gas on the Growth of YAGiNd 
Crystale’* 


SOURCE: Beijing GUISUANYAN XUEBAO [JOURNAL OF SILICATES] in Chinese Vol 7 
No 4, Nov 79 pp 355-359 


TEXT OF ENGLISH ABSTRACT: Based on a rough estimate of the dissipation typ. 
for some gases and the observation of experimental phenomena, we suggest that 
the condition and sort of ambient gas is one of the most important factors which 
affects the growth of YAGiNd crystals and that Nusull's number may be the 
important factor affecting the situation of the melt flow. 





* JIANG Shubin [1203 28865 2430], BAI Fengzhou [4101 7685 0719], LI Shengiua 
[2621 0524 5478] and GAO Zhaofa [7559 0340 4099] took part in the work. 
Received 23 April 1979, 


AUTHOR: LI Guozhen [2621 0948 2823) 
GUAN Peiying [7070 1014 5391) 


ORG! Ll of the Shaanxi Light Industrial Institute; GUAN of the Chenlu 
Ceramic Factory, Tongchuan, Shaanxi 


TITLE: “A Study on Yao Zhou Celadon"* 


SOURCE: Bei jing GUISUANYAN XUEBAO [JOURNAL OF SILICATES] in Chinese Vol 7 
No 4, Nov 79 pp 360-369 





TEXT OF ENGLISH ABSTRACT: By using the local clay minerals as the main raw 
materiale and the reducing atmosphere firing process, the Yao Chou celadon was 
successfully reproduced, so that the famous historical porcelain was restored 
after having been lost for over 700 years. 


In the presen work the authors compare’ the specimens with the Yao Chou celadon 
pieces of the Northern Song dynasty in chemical composition, microstructure of 
bodies and glazes, sintering temperature of bodies, fusion condition and spectro- 
photometric analysis for reflectance of glazes, etc. On the basis of the re- 
sults obtained, the authors further discussed the results in order to fulfill 


the requirements of improving qual’ty and mass production. 
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" Assisting in the trial Manutacture were: FENG Zuti [74598 45/1 18/9), Wei 
Qingmei [7614 3237 2734) and HE Xinmin [0149 2450 3046], all of the Silicate: 
Laboratory, Shaanxi Province Light Industry Institute; GUO Junyi [6753 6511 
5030), GUO Shugin [6753 2885 0530), CHEN Xiang [7115 3276], QIAO Liu [0829 %900 | 
and Ll Heping (2621 0735 1627), all of the Chenlu Ceramic Factory, LIU Yuan- 
sheng [0491 0337 3932] of the Geology bureau Laboratory, Shaanxi Province, 
determined lithofacies. Assisting in measurements and experiments were: GUO 
Yanyi [6753 3348 oy of the Shanghai Silicates Institute, Chinese Academy of 
Sciences; LIANG Ying [2733 2019] of the Shanghai Institute of Glass and Enawel- 
ware; and WANG Yangmin ra 7402 3046) of Jingdezhen Ceramic Institute, ZENG 
Fengqin [2582 7364 3830) of the Analysis Section, Shaanxi Province Light Indus- 
try Institute, performed chemical analysis. 


AUTHOR: CHENG Jijian [4453 4949 0256] 
IW Menglong [0712 1125 7893] 


ORG 3 Puch of the Shanghai Institute of Chemical Technology 


TITLE: “Research on Increasing the Effect of Refining Agents for Glass 
Melting”* 


SOURCE: Beijing GUISUANYAN XUEBAO [JOURNAL OF SILICATES] in Chinese Vol 7 
No 4, Nov 79 pp 370-379 





TEXT OF ENGLISH ABSTRACT: In this paper, the application of complex refining 
agents and their refining mechanisms are considered, According to the reaction 
mechanisms and the effect on the viscosity and surface tension of melts, we 
present the classification of refining agents for glass melting. As the appli- 
cation of single refining agents is normally limited to a critical amount, the 
complex refining agents are used to intensify the refining process. The latter 
concept has been demonstrated in the melting practice of the Naj0-A170,~-Si0, 
system glasses. The influence of different compositions of refining agents on 
the physico-chemical properties of glasses should not be overlooked. By com- 
paring the refining effectiveness, some compositions of complex refining agents 
are suggested. The constituents of complex refining agents must be determined 











[Continuation of GUISUANYAN XURBAO Vol 7 No 4, Nov 79 pp 3/u=579) 


in conformance with the compositions of glasses, the conditions of melting, 
ete, Considering the influence of refining agents on the DIA of batches and 
physical properties (viscosity and surface tension) of glass melts, the chem- 
ical reactions between gases and the variation of the partial pressures of 
gases within bubbles, the refining mechanism of complex refining agents is 
discussed, 


* ZHANG Guanlin [1728 7070 2651], GUO Ping [6753 5493] and CUI Zhanyao [1508 
0594 5069] took part in the work, 
Received 16 May 1979, 


AUTHOR: JIANG Anmin [5592 1344 3046] 
XIA Qingsheng [1115 7230 3932] 
LI Xishan [2621 6932 0810) 


ORG: All of the Shanghai Institute of Optics and Precision Instruments, 
Chinese Academy of Sciences 


TITLE: “Measurements of Infrared Refractive Index of Optical Glasses"* 


SOURCE: Beijing GUISUANYAN XUEBAO [JOURNAL OF SILICATES] in Chinese Vol 7 
No 4, Nov 79 pp 388-391 


TEXT OF ENGLISH ABSTRACT: Using YAG c.w. laser as the light source, we have 
measured refractive indexes of optical glasses and laser glasses in 1.06m by 
the auto-callimating method, The accuracy of the measuring is +5 x 1075, 


* WANG Shengping [3769 0581 1627] of Beijing University took part in the work. 
Received 16 April 1979. 
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